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You can choose exactly the right, top-grade ad- 
hesive for almost any wood-bonding application 
from omnibus thermosetting resin 
adhesives. With these adhesives also receive 
the benefit technical knowledge, skill and serv- 
ice. Our sales representatives have had practical 
working experience with all these resins. Their 
friendly help your disposal. 


Urac 180 General purpose, urea-formaldehyde resin 
water solution. High-solids solution (66% 
Method) for drum, tank-car -truck shipments. Catalysts 
and hardeners are available for all wood-bonding applica- 
tions cold hot press plywood gluing, high-frequency 
gluing, fortification starch-dextrine adhesives, etc. 


Urac 186 Urac 180, but containing 60% 
resin solids. 


Urac 185 Craze-resistant urea-formaldehyde adhesive 
for assembly secondary gluing operations. Two com- 
ponents liquid resin and powdered hardener. Sets 
room temperature with low pressure. Excellent for bond- 
ing decorative laminates, Masonite, and other hardboards. 


Urac 110 Similar Urac 180, but powder form 
containing inert materials. Catalysts are available for 
general purpose wood gluing cold hot setting. 


Urac 115 Powdered urea resin modified reduce 
clamping time room temperature bonding wood 
products without addition highly acidic hardeners. 
Under special conditions, eliminates use retaining 
clamps. 


Melurac 300 Melamine-urea-formaldehyde, one-pack- 
age, fast-curing colorless powdered resin for hot pressing 
flat molded plywood. Combines non-staining, mod- 
erate cure temperatures, durability, boil resistance. Ideal 
for exterior-grade plywood. New catalysts reduce cure rate 
that hot-press urea resins. 


Melurac 301 Powdered 
resin without 


Melurac Powdered melamine-urea-formalde- 
hyde resin, two-package, formulated solely adhesive 
for tapeless splicing veneers. 


Melurac 259 Newly-developed, one-package mela- 
mine-urea-formaldehyde resin for tapeless splicing ve- 
neers, requiring addition only water. 


Melamine Hot press melamine-formaldehyde ply- 
wood adhesive for use with without May 
added urea resins improve durability bond. Also 
used for laminating heavy timbers marine applications 
and for general purpose work where boil-resistant, non- 
staining bonding agent required. 


Melamine powdered melamine-formaldehyde 
resin formulated especially for the production high- 
pressure, hot-setting laminates glass cloth, asbestos, 
canvas, paper, fine wood veneers. 


PDL-1-1969 and PDL-1-1970 Two resins re- 
cently developed especially for use wood waste binders. 
Fine, free-flowing powders that are easily handled. Water- 
white when fused, impart color the wood waste 
board. Can blended dry sprayed from water disper- 
sion into wood chips sawdust. 


The trade-marks Urac, Melurac and Melmac are Reg. U.S. Patent Office 
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RCI 


PENTACHLOROPHENOL 


stretches lumbers 
life span* 


*LASTS 
FOUR TIMES LONGER! 
Wood prepared with RCI 
PENTA preservatives will 
giving good service long after 
untreated lumber. Rot and in- 
sects attack the latter, neces- 
sitating costly maintenance 
and replacements. 
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Let’s consider just one the outstanding preserva- 
tive jobs that RCI Penta does well. 


RCI Penta the wood preservative ingredient that 
adds years the life wood low cost. makes 
possible solutions that keep wood virtually mainte- 
nance-free, and reduce wood replacements drastically. 
Penta formulations make wood impervious rot, ter- 
mites, water, and free from warping and checking. 
Penta treatment proven successfully used for 
years industries vitally concerned with keeping 
wood expenses down the utilities, railroads, big con- 
struction firms. 


Preservatives made from RCI Penta are clean 
apply. Wood protected them also clean, easy 
handle, non-irritating the skin and paintable. RCI 
PENTA treatment can’t wash out leach out when 
applied under pressure. 


Many other products besides wood now receive sim- 
ple and sure “life-saving” treatment with preservatives 
made from RCI Penta gelatin, glue, latex, leather, 
ink, insecticides, paints, paper, food, fabrics and 
pharmaceuticals. And lots more! 

you have preservative job that could done 
better more easily, why not write Reichhold for full 
data RCI PENTACHLOROPHENOL now being pro- 
duced RCI’s Pacific Northwest Division Seattle. 


Creative Chemistry 
Your Partner 
Progress 


Synthetic Resins Chemical Colors Industrial Adhesives Plasticizers 
Phenol Formaldehyde Glycerine Phthalic Anhydride 
Maleic Anhydride Sodium Sulfite Pentaerythritol Pentachlorophenol 
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REICHHOLD 


REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, 


sanding 


The job fast and easy with this 
up-to-date coated abrasive application. 
wide BEHR-MANNING abrasive belt, 
cool cutting and long-lasting, teams 
with glass-lipped drawer sander 
assure superior finishes record 
breaking speed. 

Whatever your finishing problems, 

BEHR-MANNING Field Engineer can 
helpful. recommend solution 
BEHR-MANNING Demonstration Room. 
Write Behr-Manning, Troy, Y., 
Dept. FP-12. 


in Canada: Behr-Manning (Canada) Ltd., Brantford. 
For Export: Norton Behr-Manning Overseas Inc., New Rochelle, N. Y., U.S. A. 


Delappe Discs are tops for smoofhing 


Behr-cat Strapping Tape holds and Hard Arkansas Oilstones for 
contoured edges. 


without damaging wood surfaces. clean, sharp cutting edges. 


ABRASIVES SHARPENING STONES PRESSURE-SENSITIVE TAPES 
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The Perkins Trade Mark your guarantee quality and relia- 
bility when you purchase glues. Since 1899, customer-confidence 
Perkins has grown steadily—a deserved tribute superior 
products backed competent service and rigid ethical standards. 
When you use Perkins Glue agree 
with other leading woodworkers—that Perkins serves you best! 


Hot Press and Cold Press Liquid Powder Type 
CASEIN—A broad line meet your specific requirement 
VEGETABLE originated and perfected Perkins Glue Co. 
Ready-to-use Liquid Heat-then-use Gel 


VENEER AND CORE REPAIR COMPOUNDS VENEER SIZE 
GLUE ROOM SPECIALTIES MIXERS SPREADERS BRUSHES 
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GLUING 
methods will study your 
operation® and where 
this unbiased 
e 


There’s positive, long-lasting protection for millwork 
every drop Chapman Penta-WR. This clean, paint- 
able, water repellent preservative carefully formulated 
for maximum effectiveness. Production quality- 
controlled the modern Chapman laboratory and plant. 


Users Chapman Penta-WR may also benefit these 
additional Chapman services: 


You can buy for maximum de- 


livery tank cars, tank transports drums (Carloads 


CHAPMAN 


LCL) from warehouse stocks throughout the 
Also available Canada. 


Your choice concentrates ready-to-use 
Penta-WR produced concen- 
trates 1-to-5 and 1-to-3 and ready-to-use solution. 


You can obtain free engineering 
request, Chapman Chemical Company will provide 
free engineering designs and specifications for setting 
your own millwork treating system. 


Water Preservative Meets Federal Specifications TT-W-572 and Military Specifications 


Write for information and prices 


CHAPMAN CHEMICAL COMPANY 


Dermon Building—Memphis Tennessee 
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MURCO Mechanical Feed Waste- 
Lumber Co., Bellamy, Alabama. 


FOR COMPLETE PROPOSAL. 
GIVE THIS INFORMATION: 


chipped. 


Number cords per hour. 
Dimensions largest slab. 


Will chips conveyed 
pneumatically. 


Type drive desired 
electric. 


CHIPS FROM 
SAWMILL WASTE 


SLABS EDGINGS 


You too can start selling chips with MURCO Wastewood Chippers. You can produce 
from your sawmill waste, slabs, edgings, etc., the quality specification-size pulp- 
wood chips that the industry demands. Illustrated are two MURCO Wastewood 
Chippers that are widely preferred because their performance proved features 
construction. Illustrated the MURCO 75” Mechanical Feed Wastewood Chipper 
which when operated 500 RPM and set cut chips will produce 
approximately ten cords per hour its newly designed mechanically operated 
spout for feeding sawmill wastewood into the disc knives controlled rate 
speed assures utilization all the wood yet holds slivers and odd sized chips 
minimum either electric motor Diesel engine drive chipper can 
equipped with chip blower housing for pneumatic chip conveying desired. 


MURCO High Speed Multi-Knife Wastewood Chippers are made three sizes— 
56”, 64”, and 72” diameter discs and are today the most flexible, versatile 
chippers available chip producers 
sawdust and chip rejects 
low maintenance cost. 


Operating with minimum slivers, 
MURCO High Speed Multi-Knife Wastewood Chippers can 
used portable unit, mounted skids trailer for Diesel engine drive. 


Complete information yours upon request. 
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ROUND WOOD VENEER CORES 


CHIPPERS 
Start selling chips 


caskets 


Flawless craftsmanship traditional the hardwood simplified with WOOD-LOK, 
burial cases made the New England Casket Com- ready-for-use resin glue. helps create invisible glue 
pany East Boston, Massachusetts. Gluing lines, yet prevents chilled joints and speeds production. 


prevents chilled joints 


WOOD-LOK allows 5-7 minutes open assembly time, more than WOOD-LOK absorbs the impact shaping blades with ease 


enough avoid chilled joints edge gluing extra long stock. this rugged turning operation. Films are neither brittle nor 
Speed set remains constant despite changes humidity. abrasive. Lathe knives need sharpening less frequently. Posts 
Stock may removed from clamp carrier after min- are built from combination willow, oak, birch and mahog- 
utes. heating mixing necessary. any. Glue lines are imperceptible after turning. 


SPECIAL OFFER! Write for gallons WOOD-LOK and complimentary 
glue applicator—on trial and approval basis. 


NATIONAL ADHESIVES. Woodworking Department (Resin Division), 
ADHESIVES 270 Madison Ave., New York 3641 So. Washtenaw Ave., Chicago 
735 Battery St., San Francisco 1511-23 So. Main St., High Point, 
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edge gluing 
Jj 


The highly-favored Solem double-deck eight-drum sander here seen 
ing large fir plywood plant Oregon. your operation one 
ultra-high sanding production Douglas fir other softwoods the domi- 
nant factor, this the unit you need. You get safe operation, high production, 
and fine sanded finish. Ammeters show the sanding load each drum. 


Drum Sander, You Want Only The Best 
Solem Superior Every Point Use 


Plywood, furniture, millwork and other wood products manufac- 
turers are sold Solem sanders for many good reasons. High 
rate sanding production obtained, the better sanded finish 
achieved, and extremely low maintenance cost involved are 
among the dominant factors. The eight-drum Solem the prime 
favorite double-decks, though Solem also builds six-drum 
double for those who desire it. Similarly, the Solem four-drum has 
the greatest popularity among the endless-bed models, although 
three-drum and two-drum machines are also available. Any 
these endless-bed units may had effective widths ranging 
from 31” 85”, increments six inches. Any one these 
machines provides the greatest amount solid sander 
tion per dollar invested. 


Solem highly-competent four-drum operat- Gentlemen: 
ing the plant Keller Manufacturing Company, Please quote price and delivery SOLEM Sander(s) 
furniture manufacturers Corydon, Indiana. other below: (Check Size and Type Desired) 
sander for such wide range work, in- ENDLESS BED DOUBLE DECK Width(s) 
cluding the sanding plywood with hardwood face Drum SR8-8—Eight Drum 
ROCKFORD, 
City State 
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UFORMITE splicer glue gives 
wide assembly time 


formaldehyde resin adhesive which gives can prepared one time. 
wide latitude assembly time splicing does not dust. 

veneers. Veneers spread with JS-508 
may spliced immediately, they may 
held for long three days before joining. 
This unique feature greatly simplifies glue 
room procedure, and avoids problems during 
weekend shutdowns. 


For generous working sample 
JS-508, write department RG-1. 


JS-508 has other important advan- 
tages. When properly stored, has shelf life 
one year. disperses readily water. 


FOR INDUSTRY 


ROHM HAAS COMPANY 


THE RESINOUS PROBUCTS DIVision 
Washington Square, Philadelphia Pa. 


trade-mark, 
Reg. U.S. Pat. and principal foreign countries. 


Representatives principal foreign countries 
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Trailer courtesy Continental Trailer Co. 


Presdwood stages 
3%-ton holdup! 


It’s only two feet square. Yet, this small panel Masonite Tempered 


Presdwood easily took the weight palatial 35-foot mobile 
home. 


After four hours the trailer was lowered and the panel inspected. 
The Tempered Presdwood was good new. 


What dramatic demonstration the enduring strength inherent 
Presdwood! This grainless, man-made material stronger 
many ways than the wood from which comes. 


Thousands firms now profit Presdwood’s outstanding 
strength, well its low cost, high dimensional stability, ease 
fabrication and surface finishing. invite you discover how 
Presdwood®—in any its types and thicknesses—can smooth 
production and improve the things you make. Write Masonite® 
Corporation, Dept. FPJ-12, Box 777, Chicago 90, 


Continental Trailer Co. uses Presdwood trailers 
because its strength and resistance road shock 


Marine manufacturers, too, call Presdwood. 
Chris-Craft boats adds style and stability. 


Look for this man makes the difference 


MASONITE CORPORATION 


MANUFACTURER PANEL PRODUCTS 
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the music 
she makes? 


manufacturer fine musical instruments reaiiy appreciates the 
importance glue the life and performance his product. 
Guitars, mandolins and ukuleles made The Harmony Company, 
Chicago, are the finest every standard. They represent six decades 
(more than years) ever increasing leadership their field. 
Harmony has won this leadership maintaining peerless standards 
quality and alertness modern production 
tireless research improved methods 
make possible better musical instruments popular prices. 


Patented Glue Formula gives Harmony Advantage 


National Casein’s patented 300 gap-filling, non-craze urea 
resin glue plays important part the manufacture the 
Harmony Company’s fine fretted instruments. Where close toler- 
ances are glued and radiuses are considered high 
frequency resistance heating jobs, National 300 
will mean the difference between satisfactory bond and reject 
between purity tone and distortion. Where joint strength and 
durability are requisites, under heavy stress maximum vibration, 
with stringed musical instruments, National 300 
meets very great need. 


Write for Technical Data Folder 300. Address the National 
Casein office nearest you. 


One modern heat and pressure frames, tops and backs, another 
heating, pneumatic pressure and the right glue, gluing assembly units. the background, Harmony guitar body goes into assembly 
Harmony speeds guitar body assembly. Harmony antiquated hand assembly wheel. press for 300 glue curing. 

reduces the body assembly cycle hours. 


601 West 80th Street, Chicago 20, Illinois 


Broad and Fulton Streets, Riverton, New Jersey 
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Row agricultural, 
and woodworking waste 


Although new the United States, the 
Curvi-Board process, developed Paul 
Harder, Liechtenstein, patented 
countries, and plants are either opera- 
tion under construction Canada, 
Holland, France, Switzerland, Italy, Sweden, Uruguay, Argen- 
tina, Colombia, Greece, Spain and Portugal. 


Flow Sheet— 


Particle board, core stock, semi-fabricated furniture fronts, 
complete panels and doors are low resin content (3% 
6%), low density (about the same spruce) with excellent 
strength and workability, shown the following table: 


Curvi-Board 
Tests Average Values 
Density 0.48 0.60 
Compression resistance, across, p.s.i. 1320 1780 
Compression resistance, lengthwise, p.s.i. 19250 
Bending strength, lengthwise, p.s.i. 3160 
Bending strength, across, p.s.i. 2820 
Screw withdrawal test, 187 242 
Thermal conductivity, keal/m 0.07 


Test values obtained the Institute for Testing Materials Zurich. 
Material: Curvi-Board panel, thick. Resin content: 3%, oven dry weight. 
Two layers veneer each side, cross-grained. 


the Curvi-Board method, the binding resin cured press heated 
both hot water and high frequency. complete door may 
one operation including frame wood, core, cross and face 
veneers. Molded furniture parts may also made one operation. 


Curvi-Board manufactured one-layer three-layer board. The 
one-layer board used principally doors and building elements, 
and the three-layer board furniture making. 


Building elements are structurally self-supporting and may formed 
size for special purposes. Thickness may varied from 
length and width dictated market demands. 


Curvi-Board plant with capacity 15,000 tons per year can 
produce approximately 400,000 doors 15,000,000 square feet 
board. Plants may larger smaller. 


Curvi-Board plants are planned and designed Defibrator, 
Stockholm, Sweden. Inquiries originating U.S. should addressed 
American Defibrator, Inc., 405 Lexington Avenue, New York 


DEFIBRATOR 


Curvi-Board Plant 


Cure DRYER COGLING BRUM 


STORAGE BIN STORAGE 


WOODEN CHIP FILLING 
ventee FRAME FRAME CHARGING 
MACH. 


Tor 


MVORAULIC HOT PRESS 


| RETURN OF CHIP FILLING FRAME 


TO WAREMOUSE 


TRIMMING SURPACE GRINDING 


Finished Products 
A—Particle Board 
B—Shaped Core 
C—Veneered Door 
and Panels 


D—Voneered 
Parts 
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MICRO=SURFACER 


HIGH PRODUCTION MACHINE for PLANING 
HARDBOARD and OTHER VERY THIN MATERIALS! 


¢¢ AIC FACED 
plane the very thin, highly flexible materials such certain 
types hardboard, presswood and related materials, rapidly and accurately. Close tolerances are easily main- 


tained this machine means patented work platen which rigidly holds down the stock during the 


feeding and cutting operation. employs our standard cutterhead with high speed steel knives oper- 
ating speeds 5,000 RPM. (Carboloy knives are available for applications involving abrasive materials) 
The MICRO-SURFACER can furnished with in-feed and out-feed conveyors for rapid handling stock and 
incorporates such exclusive BUSS features as: wearing surfaces, semi-automatic lower 


The services our engineering staff are available for consultation and working out details all planer appli- 


rolls and pressure bar, one-shot lubrication, etc. Available various width capacities 
cations. Complete cooperation will extended any prospective application such profile and contour 


work. Drop line 


SINCE 1862 
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Now Pennsylvania Furniture Co. bends and 


laminates fine veneer serpentine fronts 


fraction the former time with 


The old method gluing cold press used require almost three hours, but the 
THERMATRON high frequency installation Pennsylvania Furniture Co.’s York, Pa. 
plant has created revolution! Using the output THERMATRON generator and 
225 ton plywood forming press illustrated, many several layups six ten 
pieces veneer are precision bent and laminated once over their inexpensive hard- 
wood moulds And the time cycle more than 234 minutes. Other than loading, 
it’s push-button operation throughout, with special skills required. 


like survey your present operation. can prove that THERMATRON high 
frequency equipment will superior job while slashes away costs. Frees large 
drying areas for more profitable purposes, too. Write phone now without obli- 
gation And ask for our latest bulletin 


Thermatron Division 


RADIO RECEPTOR COMPANY, INC. 
Radio and Electronics Since 1922 


SALES OFFICES: 251 West 19th St., New York 11, N.Y. WAtkins 4-3633 
Chicago: 2753 West North Ave. 
Factories Brooklyn, N.Y. 


Selenium Rectifiers; Germanium and Silicon Diodes 
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OTHER RADIO RECEPTOR PRODUCTS: Radar, Navigation and Communications Equipment; 
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GRAPHIC TRENDS 
Lumber and Wood Products 


index (1947-49100) Index of Production Index (1947-49100) 
200 200 


WENT OF COMMERCE CONSTRUCTION REVIEW C.0.55-16-8 


PURCHASING POWER THE DOLLAR 


As meosured by Wholesale Prices, Consumers’ Prices, and Retail Food Prices 
Source: U.S. Dept. of Commerce. 1947-49= 100 


New Construction Put Place 
(In 1947-49 Prices) 


1928 1930 1938 1940 1945 1950 1955 “1954 | 1955 


SOURCE OEPARTMENTS OF COMMERCE AND LABOR 


RETURN from research ex- 
penditures past years was 
2stimated Philco Corp., which said 


Research Newsletter 
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BUSINESS OUTLOOK 


LUMBER PRODUCTION first ten 
months '55 was estimated bil- 
lion board feet, 8.6 per cent 
greater than corresponding period 
last year. Softwood production was 
10.8 per cent, hardwood production 


equalled last year's. 
-——NLMA 


RECORD sight for 
furniture industry '55. Wood 
household furniture manufacturers 
booked more orders October than 
any other October their his- 
tory, Seidman Seidman report. 
Totals for first months this year 
indicate per cent more new orders 
than same period 

—The Wood-Worker 

ECONOMY will remain high 
level '56 opinion leading 
labor economists. They look for 
continued increases production 
levels during first six months next 
year, gentle tapering down be- 
coming apparent last half. Mem- 
bers American Bankers Assn. agree 
that '56 will good business 
year, but generally don't expect 
match this year's performance. 

—Veneer ewsletter 

PEAK CONSTRUCTION YEAR foreseen 
for 1956, with new construction ex- 
penditures expected reach $44 
billion, per cent above 
$42 billion indicated for 1955. 
slight rise private outlays will 
come from gains non-residential 
building. continuing trend toward 
larger houses with more quality fea- 
tures means that '56 dollar outlays 
will not drop much housing 
starts, estimated 1.2 million 
next year compared million 


1947 1948 1949 1950 1952 1953 1954 1955 
: Yearly Averages Monthly Averages 
(Left hand scale) (Right hand scole) 
100 Xa 
| 1935 1940 1945 1950 1063 1980 1958 
Billions of Dollars Billions of Dollars 
| | | 
| | 
! i | PRIVATE 
| | | | om. 
CONSTRUCTION REVIEW C.0. 55-16-C 


SOCIETY NEWS 


Inland Empire Section Plans 
January Meeting Spokane 


High-speed wood lamination will 
among technical subjects discussed 
the winter meeting the Inland Em- 
pire Section January the Daven- 
port Hotel, Spokane, Wash. George 
Marra, Head, Wood Technology Sec- 
tion, State College Washington, 
Pullman, will speak “Development 
Method for Rapid Laminating 
Lumber without the Use High- 
Frequency Heat.” 

Cameron Warren, Section Chair- 
man, will preside the Spokane 
meeting. Other papers being considered 
for the program include: pulping, 
composition boards, prefabricated 
houses, building codes and insurance 
problems, and electronic sorting 
bark from fiber. 


Eastern Canadian Section 
Make Four Student Awards 


Plans are being completed for the 
Annual Meeting the Eastern Cana- 
dian Section FPRS, held 
March and 1956, the Royal 
York Hotel, Toronto. Chairman Peter 
Morley, Canadian International 
Paper Co., will preside the two-day 
technical sessions. 

FPRS lapel pins will presented 
the Section all members attend- 
ing the Annual Meeting, was an- 
nounced following recent Executive 
Committee meeting. 

highlight the meeting will 
presentation four annual awards 
undergraduate students 
engineering, and/or architecture for 
the best technical papers the forest 
products field. Two prizes $50 
each and two second prizes $25 each 
will given for the winning papers. 
The papers may part individual 
course requirements may written 
specially for this competition. 


Northeast Section Meeting 
Scheduled Springfield 


Wood Products” will 
the theme the Northeast Section 
Spring Meeting held Spring- 
field, Mass. Section Chairman Charles 
Lockard will preside the meeting, 
scheduled April 19-20, 1956. 


New Rules Announced for 
1956 Wood Award Contest 


The Wood and Wood Products 
Award, sponsored the Vance Pub- 
lishing Company, Chicago, will again 
offered this year the two 
students making the most significant 
contributions forest products indus- 
try technology. The 1956 awards will 

(Continued page 
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Ahead” Theme Predominant 
FPRS Region, Section Meetings 


Eleven Sections at- 
tracted some 1,000 persons meet- 
ings this past fall. Two others, Inland 
Empire and Eastern Canadian, have 
meetings coming this winter, giving 
the Sections’ 100% participation for 
the season. More than 100 authors, 
moderators and program chairmen 
combined their efforts stimulate 
thought and action today’s complex 
problems wood technology and 
distribution. 


Subjects ranged from everyday pro- 
duction improvement techniques 
long-range thinking new products 
and markets far ahead 1975. 
doubt the phenomenal recovery 
business conditions within certain seg- 
ments our own industry the past 
year, and the realization, statistically 
confirmed, spiralling economic ne- 
cessities for population expected 
reach 212 million 1975, have stimu- 
lated FPRS program planning this fall. 
Several meetings 
“Look theme. 


Region Meeting, 
Nov. 


Perhaps the outstanding session 
this type, drawing some 250 persons, 
was that the Stan- 
ford Research 
Timber Company Report, America’s 
Demand for Wood, 1929-1975,” held 
Chicago. 


IMPORTANT FPRS DATES 


Feb. 1956: Pacific Northwest 
Section Meeting, Longview, 
Wash. 

March 1956: Eastern Ca- 
nadian Section Annual 
Meeting, Toronto, Ontario 

Spring 1956: Mid-South Section 
plant tour Kirby Co., Luf- 
kin, Texas 


April 1956: Northeast 


Section Meeting, Springfield, 
Mass. 


June 4-7, 1956: FPRS Tenth 
National Meeting, Asheville, 

Fall, 1956: Mid-South Section 
Annual Meeting, Laurel, 
Mississippi 

Fall, 1956: Florida—Georgia— 
Alabama Section Annual 
Meeting, Athens, Ga. 


wide meeting 
FPRS history, com- 
bining meetings 
three Sections, Mid- 
west, Great Lakes, 
and Upper Missis- 
sippi, was conceived 
National Execu- 
tive Board Member 
large scale meeting when local mem- 
bers cannot travel long distances 
National Meetings. The 
high caliber program was arranged 
George Stanley, Jr., cooperating 
with the ASME Wood 
Division. unique value this meet- 
ing was the ability attract 
top executives the wood 
speakers because the larger re- 
gional scope. 

The Stanford Study panel was mod- 
erated Dr. Frank Kaufert, Direc- 
tor the School Forestry, 
Minnesota, and FPRS National Vice- 
President. 

William Hunt, Executive Vice- 
summed the growth and outlook 
for the softwood plywood industry 
follows: “The Stanford Report pre- 
dicts plywood production 
basis from 300,000,000 sq. ft. 
1952 4.6 billion 1960 and 
5.5 billion 1965. feel the report 
conservative for already 1955 pro- 
duction will run billion feet and 
1956 estimated 5.2 5.5 billion 
feet. Thus, this industry should attain 
the predicted 1965 figure 1956. 

Paul Shoemaker, Vice-President, 
Sales, Masonite Corp., said, Stan- 
ford Report not overstated. 
see it, takes middle-of-the-road 
trend for the next ten years. For ex- 
ample, the 1960 estimate for 
board production 1.6 billion feet 
1955 shipments for our industry 
have already reached 1.583 billion 
ft. and established productive 
pacity 3.7 billion feet. othe 
words, the hardboard industry toda 
stands five years ahead 

Manager, The Widdicomb 
Grand Rapids, Mich., quoting fror 
well-known economist-researcher, 
Co., predicted furniture shipments 
double the next years, 
from the current billion 

(Continued page 
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INSCRIBED PLAQUE was presented Weyerhaeuser Timber Co. tor 
making Stanford Report Demand for 
available wood industry. Plaque was presented North- 
Central Regional Meeting FPRS President Moss Christian (center) 
and accepted Orell, vice-president Weyerhaeuser Sales Co., 
St. Paul. Looking are Wayne Lewis, Past Chairman Midwest 
Section; President-Elect Ralph Bescher; and Vice-President Frank 
Kaufert. 


STANFORD REPORT highlighted 


Rovsek, FPRS Executive Secretary. 


FORCES with - 


FOR PROGRESS 


REGIONAL MEETING COMMITTEE members are shown. with two secre- 
who handled registration. Seated are the secretaries Joe 
Allegretti and Bill Kluender. Committee included: Joe Allegretti, Ar- 
rangements Chairman; Fred Loveland, Chairman Wood By-Products 
Session; Bill Kluender (seated), Finance Chairman; and Bob Hiller, 
General Chairman. 


EFFICIENT USE MATERIALS was discussed during furniture manu- 
session by, left right: McCaslin, DeVilbiss Co.; 
Bennett, Stow and Davis Furniture Co.; Chairman Stephen 
Preston, Michigan; and Wylie, State New York 
College Forestry. 
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North-Central Regional Meeting. Participating 
were, left right: Swanson, Vice-President, Andersen Millwork Co.; Shoemaker, 
Vice-President, Sales, Masonite Corp.; Griswold, Jr., General Manager, The Widdicomb 
Co.; Hunt, Vice-President, Sales, Plywood Corp.; moderator, Dr. 
FPRS Vice-President; Robert Kolbe, Chief Forester, Connor and Lumber Co.; recorder, 


FPRS First Regional Meeting Attracts 250 Registrants 


WOOD COMPOSITION BOARD COMMITTEE members met during 
North-Central Meeting plan technical session scheduled 
for Tenth National Meeting Asheville, Left right are: 
Wayne Lewis, Forest Products Lab; Mottet, Long—Bell 
Lumber Co.; Chairman George Marra, Washington State Institute 
Technology; Palmer, Masonite Corp.; Roberts, Weyer- 
haeuser Timber Co.; Sides, Miller—Hofft, Inc.; and James 
Clark, Consulting Engineer. 


COMPOSITION BOARD SESSION speakers 
North-Central meeting included: Louis, 


vice-president, Bramco, Inc.; Don Collins, 
Adamson United Co.; and Patronsky, 
Wabash Screen Door Co. 


FURNITURE PLANT ECONOMY was discussion topic during the North- 
Central Meeting. Panelists were, left right: Frank DeYoung, R-Way 
Furniture Co.; moderator, James Hamilton, Michigan College 
Mining and Technology; Wayne Hutchins, American Seating Co.; Serge 
Birn, Serge Birn Co.; and Sigurd Johnson, State College. 


| 


iA. 


%. 
OFFICIAL LUNCHEON Chicago meeting was attended more than 
250 persons. Above photo luncheon group includes: Dwight 
Bensend, lowa State College; Gardner Garlick, Protection Products 
Co.; Patton and Forrest Beil, Curtis Co., Inc. 
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Section Meeting Speakers Look Wood 


Future 


wi 


NORTHEAST SECTION LUNCHEON speakers included FPRS President 


Moss Christian, 
right; 


left; President-Elect Ralph Bescher, second from 


Bescher; Charles Lockard, Northeast Section Chairman; Edward 


FUTURE WOOD PROCESSES were discussion topic during Northeast 


Section Meeting. Participants included, left right: Rudolph Willard, 
North Carolina State College; Joseph Wilner, Wilner Wood Products 
Co.; Joseph Coufal, National Adhesives; Fred Simmons, Northeastern 
Forest Experiment Station, and Chairman, Chester Babcock, Babcock 
Machinery Co. 


and Fick General Electric Co., far right. Seated are: 


Frank Parrish Heywood—Wakefield Corp., Northeast Regional 
Member Executive Board. 


® 


NORTHEAST SECTION OFFICERS attending meeting were, left right: 
Chester Babcock, Trustee; Charles Lockard, Chairman; Donald 
Pierce, Trustee; William Delmhorst, Secretary-Treasurer; Newell 
Norton, Eric Anderson, Trustee; Don Saunders, Vice- 


Chairman; Graham, Membership Chairman; Jack Batson, Trustee; 
and Frank Parrish, Northeast Regional Executive Board Member. 


PREPARING FOR ATOMIC AGE was session topic during York 
meeting. Speakers included, left right: Richard West, Noel 
Symons, Wilfred Cote, Graham, Dr. Charles Williams, and 
moderator, Robert Fraunberger. 


WASTE PREVENTION UTILIZATION was topic Idea Exchange 
Session led Allan Participants included Newell 
Norton, Fred Simmons, and Raymond Hoyle. 


GLUING IDEA EXCHANGE session Northeast Meeting, left, was led 
Maxwell, Borden Co. Prof. Harry Rich led discussion 
wood moisture control (second photo from left). Another 
session was held discuss wood finishing developments. 


OHIO VALLEY SECTION meeting participants, left, were: Carl Seng, 
Robert Allen, Russell Green, Carl Trinkle, Richard ond 
Kreider. Stanford Report panelists, right, were: George 
Walters, Kreider, Moderator Dosker, Foot, and 
Dulaney. 
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PREFABRICATED HOUSES being manufactured Stee! Homes 
plant, New Albany, Ind., were viewed Ohio Valley Section Meeting 
attendees. Messingschlager, Head Product Service, was 
charge tour arrangements. 


NEW OFFICERS Mid-South Section, elected Memphis meeting, 
were congratulated FPRS President Moss Christian, right center. 
They include: Fisher, Vice-Chairman, left center; Mark 
Trustee; Dick Burkhart, Program Chairman; John Wells, 
Secretary-Treasurer. Looking are Trustees Dick Wilson, John Fox, 
and Pakula. 


NEW STUDENT MEMBERS from Oklahoma College, left front, 


were among those attending Mid-South Section Meeting. FPRS President 
Moss Christian, luncheon speaker, center front. 


3 


SECTION ACTION PROGRAM was topics discussed second 
technical session. Panelists and session speakers included (left 
photo): Neal, Jr., Boehm, Brassell, Frank Parker, 
Hammerle. Center photo shows new Section officers: 
seated, Conway, Vice-Chairman; and Rand, Secretary- 
Treasurer; standing: Huffman, Chairman; Richards, Past 
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MID-SOUTH SECTION MEETING participants included: James Welsh, 
Section Chairman Tomford, representative Soderhamn Machine 
Mfg. Co., Copeland, and Mark Lehrbas, session moderator. 


MEMPHIS MEETING participants included, left right: Paul Kramer, 
Texas Forest Service; Charles Latimer, Tours Chairman; James Love, 
Trustee; Jeter Eason, Regional Executive Board Member; 
Tomford, retiring Chairman; Virgil Cothren, Finance and Registration 
Chairman; and Dick Burkhart, Program Chairman. 


participants (left photo), were, 
Owles, Jr., Past Chairman Richards, Clements, Pro- 
gram Chairman Vaughan, and Carl Brice. Attendees included 
(right photo): Ray Osborne and Miles Burpee, American 
Preservers Institute; Amos Kelley, Wood Treating Chemicals 
John Reno, Pacific Lumber Co.; and Ira Hatfield, Monsanto Chemical Co. 


Chairman; and Carl Brice, 


Trustee. 
Georgia, and Alabama was organized conjunction with 
Section meeting. Right photo shows organizing committee: Smith, 
Secretary Huffman, and Rietz. 


Kiln Drying Assoc. Florida, 
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FPRS News-Digest, Continued 


Regional Meeting 
(Continued from page 16—A) 


proximately billion level 1975. 
for trends, reports, look for 
continued shipment large quantities 
furniture, uncrated, cartoned 
wrapped rather than crated. The use 
metals and plastics will undoubtedly 
continue grow. Use hardboard 
and chipcore will continue grow 
and reduce the amount solid lumber 
such wood furniture. look 
for hardwood plywood expand since 
plays four times the role soft- 
wood furniture.” 


Alert New Trends 


Earl Swanson, Vice-President, 
Andersen Co., Bayport, Minn., speak- 
ing for the sash, door and millwork 
segment said, Report largely 
projection rather than prediction 
things come and should ob- 
jectively interpreted. firmly believe 
that coming events can changed 
planning and thinking ahead. far 
our industry concerned, went 
through era rapid expansion 
generation two ago. And while the 
report projects future decline the 
amount lumber used for millwork 
per house unit, the same time 
projects sufficient increase the 
number housing units that the 
net increase the production 
level millwork. The millwork indus- 
try alert new trends. Examples 
are: ready-hung doors are coming into 
their own with real future; window 
units are now sold and installed 
complete units including weather- 
stripping, hardware, etc. Finally, 
would like emphasize the role 
the American salesman our future 

cannot possibly weigh the 
tremendous influence which 
within power exert our 

Dr. Frank Kaufert, emphasizing 
the research aspect, said, all wood 
industries, pulp and paper invests the 
greatest percentage its total sales 
research, and all know, the 
most progressive segment the indus- 
try. The plywood industry spends 
somewhat less than pulp and paper, 
yet here again its tremendous progress 
indicates how research pays off. Lum- 
ber invests the lowest percentage and 
has suffered loss markets conse- 
quence. should recognize the 
same time the vulnerability the 
lumber industry which, compared with 
more concentrated industries, made 
many small production units 
tab for research invest- 
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Weyerhaeuser Timber Co. Cited 


highlight the Chicago meeting 
was the presentation, behalf 
3,000 members throughout the 
United States and Canada, hon- 
orary inscribed, bronze plaque the 
Weyerhaeuser Timber Company for 
their generosity underwriting and 
making available for the benefit the 
entire wood utilizing industries the 
now famed Stanford Research Institute 
Report, Demand for 
Wood, 1929-1975”. The plaque was 
presented Moss Christian, Na- 
tional President FPRS, and accepted 
Bernard Orell, Vice-President, 
Weyerhaeuser Sales Company, St. 
Paul, Minnesota. 


Chipcore Discussed 


Also Chicago, chipcore—the 
subject the wood indus- 
tries today, commanded the attention 
more than 100 persons gathered 
jointly the American Society 
Mechanical Engineers Wood Industries 
Division and FPRS. 


More Society 


and News 
pages 70-A-79-A 


Bramco, Inc., New York, described 
progress the Bartrev Press, the first 
machine for the production chip- 
board continuous process. The ma- 
chine 155’ long, weighs 200 tons, 
and has annual production 
million sq. ft. board. pro- 
duces boards the density range 
and said cost $750,000. 

Bibby, until recently General 
Manager Lane Cedar Chest Co., de- 
scribed the new process, 
estimating annual costs produce 
feet per hour chip- 
core follows: multiplaten press, 
$325,000; vertical extrusion, $180,000; 
Lanewood, $140,000. Who can afford 
particle board plant? Bibby’s answer 
—any company with regular supply 
wood waste excess tons 
per week. 


Northeast Section, Oct. 


New York, 150 Eastern industry 
leaders gathered discuss, 
the Atomic again emphasizing 
the shape things come. 
furniture the future, Rudolph Wil- 
lard said, need get away from 
thinking purely terms making 
furniture parts out lumber; and 
need keep with established, ad- 


vanced techniques working metals 
and plastics. Future cores may 
largely manufactured air, the 
honey-comb, sandwich panel variety. 
The industry will more and more 
knock-down 
construction effort reduce 
transportation costs. 


Robert Solow, Keller Products 
Manchester, H., speaking 
“Laminates Building, pre- 
dicted merger between laminates and 
prefabrication, move destined 
establish completely new building 
unexcelled design and quality and 
within the price range the vast 
medium income group. The existing 
method building, “one board, one 
nail time,” will the way. 
“Sandwich laminates can 
help two major degrees. Initially, 
they lend themselves the creation 
complete building module, which 
structurally independent, fully in- 
sulated, factory prefinished, and 
for rapid Secondly, 
virtue the I-beam like construction, 
they are capable carrying large loads 
and spanning greater distances without 
intermediate supports. 


Joseph Wilner, Wilner Wood 
Products Co., Norway, Maine, owners 
numerous debarking operations 
radius sawmill operations, and using 
their own premises concentration 
yard for chipping, had this say 
about the future wood utilization. 
“We are getting 100% utilization 
the logs which are landed our yard. 
have over period years been 
using round-edge white pine lumber, 
weighing one ton per 1,000 board feet 
kiln dried. After getting our primary 
product, wedgie heels, out the lum- 
ber, are still able ship over one 
ton finished wood flour for every 
1,000 board feet lumber used. 
fuel, one pound groundwood, 
mesh, burned suspension the 
average boiler under slight 
sure, will favorably compete with 
pound Bunker oil coal far 
BTU’s are concerned.” added, 
“One the key areas 
for waste the future will home 
building. The next years will sec 
parts homes—floors, walls, roofs 
ceilings—built out waste and bin- 
ders. Paraphrasing well-known slo 
gan, ‘We can truthfully look forwar: 
better way life through wooc 

Paul Graham, Clinic Wood, 
emphasizing research facilities for th: 
small forest products industry, noted 
that management America’s 
successful firms spend the time 
dealing with current problems and 
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NOW! SAVE 
50% BACK 


PROCEEDINGS 


are over-stocked 


back issues FPRS “Annual 


Each volume contains all 
the National Meeting papers 
and reports that year. 


All volumes except 
are cloth bound. 


pay postage when you 
include remittance. 


Complete set, regular $61, 
now $30.50, includes 358 
articles, over 2,000 pages 
information—a 
Wood Technology!” 


Special! 9-year 
included with each set 
ordered. 


' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 


Forest Products Research Society 

Box 2010, University Station 

Send the following books: 

{ 1951 $5.00 } 

$3.50 (J ) 


PRESIDENT’S COLUMN 


the Latest Progress the New 
FPRS Office Building? 


meetings this past fall New 
York, Chicago, Memphis, many 
our Section officers and individual 
members have asked me, the 
latest progress the new FPRS office 
building Madi- 
Since the ques- 
tion seems somewhat 
universal, feel that 
now good oppor- 
tunity bring all 
our 3,000 members 
brief progress re- 
port, and the same 
time acknowledge 
long-overdue credit 
certain helpful 
organizations and people. 

today, not have any 
definite date set for the actual con- 
struction the building. good guess 
1957, later, depending wholly upon 
our ability underwrite the project. 


Christian 


Present Financial Status 


Financially, here’s how stand. 
own outright choice lot which, 
along with our architectural plans and 
certain improvements, represents 
investment $12,500. The exact loca- 
tion adjacent University Avenue, 
Madison, Wis., area univer- 
sity and government research labora- 
tories the fringe the University 
Wisconsin, about one block from 
the Forest Products Laboratory. 
“building fund cash 
approximately $1,000, and 
lated reserve $5,000 Building 
and Loan stock. Thus, are about 
$18,500 along the way toward ulti- 
mate investment some $65,000. 
Here how arrive that figure. 
The building itself estimate will 
cost about $50,000, which $15,000 
may the form donated mate- 
rials. Several thousand dollars more 
may donated furnishings. The 
actual construction, then, will cost the 
Society about $35,000 cash, por- 
tion which will undoubtedly require 
mortgage loan. you can see that 
still have considerable distance 
achieve our goal. 

this time, would like ac- 
knowlege those firms who have offered 
contribute materials toward the 
building. They include: Aberdeen Ply- 
wood Corp., Arkansas Oak Flooring 
Co., The Borden Co., Coats, Huddle- 
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ston Buck, Curtis Companies, Inc., 
Darlington Plywood Co., Elliott Bay 
Mill Co., Fiberesin Plastics Co., 
Fitzpatrick Lbr. Co., Gamble Brothers, 
Plywood Corp. Oregon, 
Hardwood Corp. America, Jasper 
Chair Co., Knight Mfg. Lbr. Co., 
Ltd., Koppers Co., Inc., Wood 
Working Co., Masonite Corp., The 
Mengel Co., Oval Wood Dish Corp., 
Pacific Lumber Co., Paine Lumber Co., 
Ltd., Precision Panels, Inc., Southern 
Plywoods, Inc., Chester Stem, Inc., 
Thomason Plywood Corp., Unit Struc- 
tures, Inc., Plywood Corp., Van- 
couver Plywood Co., and Wells Furni- 
ture Mfg. Co. these companies the 
Society and its Executive Board extend 
their most heartfelt gratitude. 


Materials Contributed 


From all indications, are already 
reasonably well oversubscribed all 
the contributed wood materials which 
will needed. Our biggest job now 
raise the necessary cash. most 
gratifying acknowledge some the 
cash donations which have been made 
date: FPRS Midwest 
$1,000 plus additional $500 pledge 
made recently, The Crossett Company, 
$300, Edward Hines Lumber Co., 
$250, Soderhamn Machine Mfg. Co., 
$50, Drake Saw Co., $50 and 
Gurvitch Lumber Co., $25. 

plan the building and obtain the 
necessary materials and funds date 
has required great deal effort 
the part various committees. The 
Executive Office Building Finance 
Committee headed our President- 
elect, Ralph Bescher, assisted 
Carr and Ray Berry. Building 
architecture the responsibility 
Jeter Eason with the supervisory 
assistance architect Otto Heyer, 
Madison. 

has been pleasure give you 
this brief progress report. And, while 
have encountered minor delays 
from our original planning, this 
much you can certain—your Execu- 
tive Board and all persons connected 
with this project are making every 
effort see that when finally 
erected, this building will tribute 
the 3,000 members and companies 
represented our Society. Your Ex- 
ecutive Board members its com- 
mittees will welcome any thoughts 
suggestions you may care submit. 

Wishing you most prosperous 
New Year. 

Moss CHRISTIAN, President 
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What lean meat any stew 


UPGRADE YOUR BONDS WITH LITTLE 
INCREASE COST—USING LAUXITE* MF300 


Test after test has proved conclusively. 
Melamine improves the bonding power and dura- 
bility any urea resin adhesive with little 
extra 

Even small increments Lauxite MF300—a 
special Monsanto melamine resin formulated for 
the plywood industry remarkable water 
resistance, more stable glue mixes and less criti- 
cal assembly times. Hot-weather problems are 
also minimized. 

you are using 30-35 parts wheat flour, you 
can upgrade your bond adding me'amine 
your urea mix —and reduce your glue spread 
under normal conditions from lbs. 


aUXITE: REG. U.S. PAT. OFF. 


M.S.G.L., thereby maintaining compa- 
rable manufacturing cost. 

10% melamine addition your urea mix 
will provide high resistance delamination 
boiling, ranging from hour approximately 
hours—depending wood species. 

For technical information how melamine 
resin can upgrade your bonds, write Monsanto 
Chemical Company, Plastics Division, Dept.FP-12, 
Springfield Mass. 
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The Future the Wood Furniture 


CLYNE CRAWFORD 


President, Crawford Furniture Manufacturing Corp., Jamestown, New York; Past President and Director, 
National Association Furniture Manufacturers 


OOKING AHEAD and forecasting the furniture 

important from managerial standpoint 
long range planning. Here what think the next ten 
will bring sales, technical progress, and cost 
savings. Each these developments largely dependent 
upon the other two. Certainly sales dependent upon 
production efficiency, and all progress factory operations 
and research supported the sales dollar. 


are apparently free from shooting war the near 
future and are back competitive sales situation. Going 
back situation which many people today 
have never experienced forgot with the boom the 
forties caused the war. This highly competitive period 


will create great progress, yet will develop many casual- 
ties. 


The tremendous growth our economy becoming 
accelerated with each increase disposable net income 
(income after taxes). Disposable net income individuals 
will probably increase per cent 1960 over 1955 
and per cent 1965 over 1955. The share the in- 
crease the furniture manufacturers obtain depends upon 
many factors. The real test furniture sales its compar- 
able value other products competing for the income 
dollar and the ability the industry awake sleeping 
giant called obsolescence. 

This year the furniture manufacturers end the year 
with increase shipments per cent over 1954 
and about per cent over 1953 for all-time record. 
feeling will enjoy increase not less than 
per cent over 1955 1960 and per cent increase 
over 1955 1965. This will mean increased consump- 
tion more than billion board feet lumber the 
furniture industry 1965 over 1955. 

These increases, spectacular they are, could 
doubled our industry could make homemakers conscious 
the need for more attractively designed furniture re- 
place their obsolete pieces. Coupled with this the need 
for trade-in program especially thought out meet the 
needs our industry meeting this modern-day problem. 


Research Developments 


New knives and cutter heads for woodworking machines 
will tremendous development the next ten years. 
Amazing instruments and machines for the research labora- 
tory have been developed aid this work. Chipcore 
another modern development that going have 
definite impact when completely perfected. 

High frequency glue presses are operation advantage- 
ously many factories and will improved bring 
greater progress furniture manufacturing, reducing the 
cost panels and creating better bond with less repairs. 
Practical developments inserting foil under veneer tops 
for protection against burns, and new plastic tops, are de- 
\clopments importance. The urea resins have led 
notable advance furniture manufacturing. Now need 
fast-drying glue that will make strong bond with lum- 
Author: Clyne Crawford holds A.B. and M.B.A. degrees from 
Michigan. President NAFM Mr. Crawford has also 

several NAFM committees. Past President James- 


toxsn Area Furniture Manufacturers, and is active in Jamestown civic 
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ber about per cent moisture content. New sanding 
machines better utilize sandpaper, costly supply item 
furniture manufacturing, are the development stage 
result recent research. 


has been found that individual incentives are effec- 
tive reducing costs operations classified day work, 
such shipping, routine repairs, and lumber handling. 
When properly applied, these result higher remuneration 
those the incentive system and reduction product 
cost. 

When analyze operating statements for improve- 
ments, skip over certain expenses saying 
cannot anything about taxes, depreciation, fuel, freight, 
insurance, maintenance and power, and little about indirect 
labor supplies, and other such costs. Here where think 
other great savings will made the next ten years. 

believe that economic conditions will dictate the build- 
ing many new furniture factories the next ten years, 
development that has not taken place this industry 
for many years. progressive and expanding industry, 
should able secure financing new factories. 
More than half the cost fire insurance can saved 
modern building, sizeable item furniture manufactur- 
ing. Also, surprising what competent tax accountants 
can with the bugaboo taxes when starting new 
factory. 

Furniture manufacturers are constantly finding greater 
uses conveyorization carry the work from one machine 
another and carry away the waste wood hogs 
automatically fed the boilers. Conveyors increase direct 
labor productivity and reduce the indirect labor material 
handling. Old buildings not lend themselves the 
greatest possibilities conveyorization, which most 
effective when engineered into the building when 
constructed. 

Humidifying heaters can engineered into new fac- 
tory eliminate the cost in-process repairs caused 
widely fluctuating moisture conditions. Automatically con- 
trolled low pressure boilers can greatly reduce the expense 
firemen. Coupled with adequate shaving storage bins, 
the purchase coal can eliminated and the factory 
run its waste. 

One the greatest needs for additional 
progress college-trained executives and supervisors, and 
technicians run modern equipment. There are many 
excellent executives from craftsmen who had incentive 
acquire scholastic training, but they are not sufficient 
numbers properly manage the production our indus- 
try. are hoping the colleges which have furniture 
courses will sufficiently patronized value the 
industry. Their graduates have been great demand be- 
cause the classes have not been large enough for the indus- 
needs. 

must alert all the problems that competitive 
economic system imposes, but with the intelligence our 
lumber sources, our equipment manufacturers, the mer- 
chants furniture, and everyone else within the scope 
this great industry combining for dynamic progress, 
cannot help but foresee expanding progressive 
future for all us. 
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GUEST EDITORIAL 


bearing features 


4 


The bearing cap held tightly place 
against the inner face the bearing enclo- 
sure. This cap, with its close running clear- 
ances, keeps grease from the interior the 
motor retains ample supply within 
the bearing enclosure. 


fully enclosed and protected the outer side the bearing, double 


labyrinth seals keep grease in, also keep 
dirt out. more, large grease 
voirs act additional dirt traps. 


easy grease 


You can lubricate the bearings without 


dismantling the motor. Pipe-tapped holes 
the bearing housings three points pro- 
vide both means for inserting new grease 
and means flushing out old grease. 


Look for the extra bolts the end housing 
the sign greater value. Ask your Allis- 
Chalmers representative Authorized Distribu- 
tor show you cutaway section this mainte- 
nance-cutting design. write Allis-Chalmers, 
Milwaukee Wisconsin, for Bulletin 51B7225. 
A-4609 


ALLIS-CHALMERS 
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Problems Utilizing Wood 


Homes Corp., founded James Price, president, 
checking production schedules with Hoyd Price, Lafayette plant 


manager. 
houses. Pre-cut pieces are held firmly place until craftsmen nail 
them together rigid wall section. 


left, shown 


Prefabricated 


WILLARD WORTH 


Head, Research and Development, National Homes Corp., Lafayette, Indiana 


Discusses principal problems prefabricated 
houses that need further technical study. Stress grading small 
sizes dimension urged and steps taken solve toler- 
ance problems are described. solution suggested for the need 
for adhesive types that can applied the construction site. 
Other problems include requirement water-resistant, fast-setting 
adhesive that will not require nails cleats, and waste sorting 


and disposal. 


ROBLEMS AND RESEARCH PROJECTS 

National Homes Corp. are 
farmed out various technical organ- 
izations that have the personnel and 
equipment perform the work. These 
projects range from simple testing 
applied research new adhesive. 
The projects are often performed with 
the cooperation building material 
manufacturer and occasionally such 
work takes place within the manufac- 
turer’s Own 

should pointed out that the 


meeting Midwest Section, 
April 11-12, 1955, Champaign, 


The Author: Willard Worth received B.S. 
and did advanced work architectural 
engineering Illinois. registered archi- 
ect, was employed for two years research 
ssociate the Illinois Small Homes 
Council. His work has included research the 
tructural, economic, and code requirements 
ood framing for dwellings. Worth 
representative FPRS the Na- 

Homes Corp., supporting member the 
vociety. 


firm presently has three factories 
operation with combined capacity 
excess 200 houses per day. During 
the coming year, the firm anticipates 
building 30,000 homes through its 
builder-dealer organization states. 


Thus engaged the 
tion houses, every advantage must 
taken new materials and tech- 
niques effort increase the 
quality the home and lower the 
ultimate cost that home the 
consumer. 


The largest items, dollar volume, 
that are used the construction 
prefabricated house are wood and 
wood products such plywood and 
fiberboards. These same items compose 
the largest inventory item. the 
present time, the company has in- 
ventory million board feet 
lumber, million square feet ply- 
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Right, framing jig for forming wall sections prefab 


‘4 


wood and fiberboards. During peak 
production, which occurs during the 
summer months, dimension lumber 
used the rate million board 
feet per week. Thus obvious that 
have deep interest the wood 
and wood products industry and 
the future that industry. 


The majority wood use these 
houses comes framing lumber: the 
studs, joists, rafters, and bracing that 
make the structural system the 
home. For this, No. kiln-dried West 
Coast hemlock coastal region 
Douglas-fir normally used. times 
shortages these materials, 
equal grade other species has been 
used. 


Code Requirements 


Unlike the conventional builder who 
constructs his house according time- 
honored practices, the prefabricated 
house manufacturer must posi- 
tion prove the adequacy both his 
methods and materials variety 
agencies. These include the Federal 
Housing Administration and the Vet- 
eran’s Administration with 
gional offices, state building code com- 


AUTOMATIC NAILING machine, equipped with eight hammers driven 
compressed air, can fasten section sheathing framing 


seconds. 


missions, national building code organ- 
izations, and building code authorities 
and inspectors the county, town- 
ship, and city levels. This means, 
among other things, completely engi- 
neered structural designs and the use 
nationally known and grade-marked 
building materials. 

The two West Coast woods men- 
tioned, when classified according 
Rules No. the West Coast Lum- 
bermen’s Association, are 
the joist, beam, and plank group. 
This is, logically, due the fact that 
the ratio these cross sectional di- 
mensions (depth thickness) indi- 
cates section that more efficient 
beam than would nearly square 
cross section. the other hand, 
according its expected use. Different 
restrictions defects are imposed 
the different use classifications and 
therefore the pieces are 
changeable use. heavy timber 
construction, this 
has worked well and has resulted 
the efficient utilization wood. 

light wood framing, however, 
this system does not work. result 
the use classification, the much used 
used compression and not 
used bending tension. This 
important restriction that con- 
cerns both the prerabricated house 
manufacturer and the progressive con- 
ventional builder. 

Many groups have pointed out the 
desirability and economy engineered 
truss designs for house framing. Our 
roof framing system, while not clear 
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span, essentially trussed roof sys- 
tem and designed according engi- 
neering principles. Obviously, the basis 
for any engineering design depends 
upon the use stress graded material. 
Yet, since the principal members 
truss construction are loaded bend- 
ing and tension, the should 
not theoretically used such con- 
struction. Practically, course, 
used. 

This problem has been solved only 
through expensive and extensive test- 
ing individual pieces taken 
random sampling the lumber inven- 
tory. Even though this testing has been 
against variability from the test 
sults, design values used are based 
the lowest ranges the test results 
and are considerably below those that 
grade. The result inefficient and 
occasionally wasteful engineering 
design. 

connection with the beam, joist, 
and plank classification mentioned 
earlier, although members thick, 
and larger deep are graded 
beams, they are not necessarily graded 
throughout their entire length. Here 
again, practical use the product 
all types building does not conform 
with the intended use the grading 
rules. 


All-Purpose Grade Needed 


There real need for the estab- 
lishment all purpose stress grade 
dimension sizes ranging from 
through the normally used sizes 
light timber framing. 
pointed out that the existing grades 
1100f and 1450f would serve most 


FINISHING TOUCHES are applied wall sections they come 


the assembly lines. These men are putting trim the doors anc 
windows. 


the needs the prefabricator lon; 
those grades applied all sizes 
the entire length the piece. 
One thing should made clear. 
testing indicates that No. materia! 
presently being graded and shipped 
more than strong enough 
the stress grades mentioned above. 
the lack specific and written rules 
which would establish such material 
standard stress grade that creates the 
difficulty. Such grading rules exist 
other species and hoped that some 
steps can taken relieve the 
burden testing and place our 
engineering more efficient and 


_sound basis. 


The present trends both conven- 
tional and prefabricated 
ward engineered framing, and particu- 
larly toward truss construction, show 
that demand exists for product 
this type. 

addition the testing indi- 
vidual materials and the preparation 
structural analysis for our methods 
construction, testing frequentl) 
performed full scale sections 
our wall panels, roofs, etc. Another 
thing concerning grading and strength 
that many building codes make 
allowable span tables 
stress tables that are considerably 
hind the present recommendations 
NLMA published the 
Design Specifications. This 
has been very helpful our 
and should reach wider circulation 
among the architects, engineers, and 
officials who are interested 
codes and their administration. 

common with the general trend 
residential architecture, have 
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developed some designs and methods 
constructions that utilize exposed 
beams within the house. The appear- 
ance problem has been solved through 
the use plywood facings that are 
shop glued and nailed the solid two 
inch core the beam. These faces 
also bring the structural member 
the proper thickness fit into spe- 
cially prepared socket the bearing 
panels that support the beam. 

Since was impossible use shims 
this exposed location provide 


the exact elevation for the top the 


beam, beam exact depth with 
tolerance had provided. Through 
trial and error, was found that this 
could only accomplished trim- 
ming all members used inch less 
than the standard depth—in other 
words variations depth plus 
minus inch could expected 
shipments framing lumber the 
10” and 12” size range. 
This particular solution was not 
serious problem since the beam was 
comparatively low volume item. How- 
ever, anticipated that the trend 
toward more exposed 
tinues, will necessary find more 
economical methods depth control 
than trimming. 


Special Trimming Saws 


similar tolerance problem the 
plywood used certain applications 
was solved through the use ‘of special 
trimming saws. this instance, was 
necessary for the roof panels 
built that the plywood would not, 
under any conditions, extend more 
than half way across the thickness 
the marginal rafter the panel. 
attempt was made solve the prob- 
lem through the use plywood 
1/16 inch shy the standard 96-inch 
length. This solution did not work 
perfectly since combination human 
the plywood plus 
variations the squareness the ply- 
wood sheets was still capable caus- 
ing 

The problem was ultimately solved 
the department through 
the use special jig table. addi- 
tion the stops for the framing mem- 
bers, this table was provided with 
series pneumatically driven nailing 
machines movable beam which 
also carried two trimmings saws the 
edges the panel. After the plywood 
has been .placed upon the rafters and 
tacked temporarily, one pass this 
machine simultaneously nails the ply- 
wood and trims the plywood 
edges the exact center the 
marginal rafters. 

These cases have been cited indi- 
cate some the tolerance problems 
that are peculiar the prefabricated 
house. some areas construction, 


Prefab Institute Leader 
Sees Greater Lumber Usage 


vast increase lumber 
use for prefabricated housing 
can achieved through closer 
cooperation between lumber- 
men and prefab producers, 
says Knox, president 
Prefabricated Home Manufac- 
Addressing 
NLMA meeting, estimated 
that 1955 prefab industry 
would nearly double its con- 


sumption wood products 
over last year. 1954, prefab 
housing consumed 400 miilion 


board feet lumber, 250 
million feet plywood, 
million board feet flooring, 
847,000 doors, and million 
feet wood trim. 


Prefabs accounted for nearly 
per cent all single-family 
housing starts 1955 and 
Knox predicted that per 
cent all houses built next 
years will prefabricated. 


the same tolerances can permitted 
that exist conventional construction. 
other areas, the quick and economi- 
cal erection the building site that 
strived for can only achieved 
when tolerances are held consider- 
ably lower levels. continuing 
problem the design prefabricated 
houses provide tolerances without 
affecting the appearance the struc- 
tural strength the assembly. 

The nailing and trimming machine 
described above example the 
ingenuity the production depart- 
ment. Many the machines employed 
are unique and are designed and 
for the specific purpose the pro- 
duction department. Among these, the 
one that seems most spectacular 
machine that single pass accom- 
plishes the following rafter— 
trims length, drills and counter- 
bores two holes receive lag screws, 
cuts single notch the top edge 
and series notches the bottom 
edge, trims the overhang portion from 
gains into the rafter both sides 
receive blocking. 

the present time, appears that 
the manufacturers woodworking 
machinery not see sufficient volume 
the prefabrication industry justify 
needs into the design their equip- 
ment. However, believe that there 
are tremendous potentialities and look 
forward closer cooperation be- 
tween these manufacturers and our 
industry. 
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Last year, prefabricators accounted 
for per cent the homebuilding 
this country and this year’s prophecies 
are running around per cent. There 
every reason expect that this per- 
centage will continue rise and the 
potentialities the woodworking 
chine industry will rise accordingly. 


Waste Disposal 


One result this increase vol- 
ume expected ultimately create 
one our most serious problems— 
waste disposal. Under present methods 
operation, sub-floor conveyor belts 
collect waste material and transport 
wood hog and then boiler 
where burned. During the winter 
months, this waste, when converted 
steam, sufficient provide heat for 
the entire factory and adjoining offices. 
During the summer months, however, 
this heat only used the ovens 
that are part the painting and fin- 
ishing departments. result, waste 
during the period greatest produc- 
tion. are therefore interested 
finding more economical methods 
waste conversion year round basis 
finding economical methods 
disposal seasonal basis. 

One the most difficult obstacles 
more efficient use the waste 
the problem sorting—it normally 
consists sawdust and trimmings 
wood, plywood, hardboard, and fiber- 
board. The production department has 
considered several solutions 
continuing look for 
bilities. 

Gluing Problems 


Another area considerable inter- 
est prefabricators the field ad- 
hesives, applied wood and wood 
products. The basic method con- 
struction for roof, ceiling, and wall 
panels includes the use adhesives 
the connection the sheathing and 
finish materials the framing mem: 
bers. Since the application heat 
long pressure periods not possible 
under the production line set-up, the 
technique glue-nailing used. 

The framing members are placed 
jig, the panel squared 
pressed air, and the surface the 
framing covered with glue through 
the use glue gun. The skin mate- 
rial placed and the skin nailed 
the framing with either manually 
pneumatically driven nails and 
Immediately upon completion this 
operation, the panel moved the 
next station where openings for win- 
dows, doors, etc. are routed. this 
brief period, necessary for 
cient bond established that 
the panel will remain squared during 
the rest the fabrication process. 
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This system works very well with 
sheathing materials that will cov- 
ered site applied finish materials. 
With finish surface materials, has 
the obvious drawback requiring 
spackling some other treatment 
the nail holes. 

adhesive has been sought that 
capable performing this same 
function without the need for nails 
cleats. Such adhesive must water 
resistant and capable establishing 
that will hold the 
panel square after pressure period 
seconds approximately 190 
psi. Preferably should applicable 
fiberboards, foil-backed boards, and 
plywood. should develop sufficient 
strength under normal conditions 
aging and use that shear failures 
would expected within the skin 
materials (with the exception ply- 
wood) rather than the glue line. 

The basic laboratory testing pos- 
sible adhesives for this use has been 
completed and certain deficiencies 
the original formulation have been 
noted. Test panels using this adhesive 
have also been unsatisfactory and the 
test adhesive has been changed. Work 
expected continue this project 
and further test panels will erected 
part homes located several 
different geographical areas. From 
these experiments, comparative data 
will derived over period year 
two, between these panels and con- 
ventionally panels. 

the results this field test are 
favorable, tremendous advance can 
made the quality and appearance 
our product without prohibitive 
cost increase. This will also result 
more uniform wall surface and one 
that free from the hazards nail 


spotting, etc. 
Field Gluing 


Another use wood adhesives ex- 
pected increasing importance 
the prefabricator will their use 
the site erection the house. 
mentioned earlier, trussed roof con- 
houses. After the exterior walls and 
the bearing partitions have been 
placed, the ceiling panels are placed 
and connected the supporting walls. 
Roof panels are then lifted the 
deck formed the ceiling and erected 
form the basic triangle the roof 
construction. the heel joints this 
triangle, specially prepared notches 
each ceiling joist will receive projec- 
tions each rafter. Pre-drilled holes 
both joists and rafters line 


receive lag screw that will also con- 
nect the roof the wall construction. 
Under the design live load 


the shear that must developed 
this point considerable. addition 
complex notching, present shop- 
applied shear blocks are glued and 
nailed the rafters. 

this basic triangle braced out 
form the trussed construction, other 
high shear values are encountered that 
are presently being carried through the 
use mechanical fasteners, such 
nails, bolts, and lag screws combina- 
tion with special steel hangers, sockets 
and splice plates. 

believed that many these 
joints could made much more eco- 
nomically the proper adhesives and 
techniques could developed for site 
gluing. You may familiar with the 
recent glue-nailed truss designs pub- 
lished the Illinois Small Homes 
Council. However, the use are sug- 
gesting more specialized 
liar since the joints 
mentioned must made within the 
confines the attic space and after 
the assembly the basic roof triangle. 


Suggested Approach 


The following suggestion may 
may not practical approach 
the problem. Two prime factors have 
delayed the wider use field gluing: 
the first the difficulty maintaining 
field control over the quality the 
adhesive and those factors that in- 
fluence the efficiency the joint; the 
second reluctance the part 
the builder and the mechanic be- 
comes involved what basically 
messy operation—the application 
liquid glue with brushes rollers. 
This last point especially important 
the erector prefabricated house, 
since dealing with panels that 
already include the final finish material 
the house and some cases these 
may have factory applied finish. 
Leakage, squeeze out, and occasional 
accidents (remembering that the me- 
chanic working within the confines 
attic) would result expensive 
repairs that would quickly the 
potential saving. 

However, suggested that 
adhesive film laid between two pro- 
tective coverings the factory the 
adhesive manufacturer. Under the con- 
trolled conditions factory opera- 
tion, this film could laid the 
optimum conditions temperature 
and humidity and the optimum 
thickness for the intended use—not 


joint. This material, rolls 
flat sheets, could efficiently 
handled the building site and could 
cut needed assemble individual 
joints. 

The stripping one covering 
would expose one surface the film 
which would then pressed the 
surface one the pieces being 
joined. The other layer 
could then stripped and the second 
member the joint placed. Bonding 
pressure could established through 
nailing. 

the case plywood splice plates, 
the first step the above 
sequence might possibly completed 
the shop, and 
items shipped ready for 
assembly the field. 


understood that films this 
nature are currently being 
tured using pressure sensitive 
sives which are suitable for the 
cation tile and products 
nature. also understood that these 
adhesives are not suitable structural 
applications, since they 
erties cold flow and creep when 
loaded the values necessary {or 
developing the full shear strength 
the members being joined. 

same basic idea could extended 
include water resistant waterproof 
adhesives that would develop strength 
and durability comparable 
which can currently achieved 
economical level through the use 
the fortified caseins. 


Conclusion 


have great deal faith the 
continuing importance wood fram- 
ing and wood products 
dential construction. radical changes 
building methods (through the use 
core materials and sandwich con- 
struction) develop, expect wood 
products figure prominently such 
development. 

the meantime, would like 
make fuller utilization the wood 
framing and products that are part 
our present method construction. 
This can done through improve- 
ment the stress grading 
material and through the development 
better structural connection 

These, connection with 
production techniques 
ments our own methods 
research, will lead 
improvement our product. 
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New Method for Testing Wood Adhesives: 


Test 
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Ann Arbor 


simple machine and test procedure was designed fulfill 
need existing the furniture industry for method evaluating 
adhesives. This machine and procedure can used plant 
laboratory appraise properties assembly glues, dowel joints, 


screws, and other fastenings. 


men must assembled and tested. 
the point where evlauation adhe- 
sives and gluing procedures can profit- 
ably encouraged the point 
consumption—neither 
personnel are normally available 
carry out reliable tests. How often has 
the recommendation been made 
frain from overheating hot animal 
glue, avoid adding more water 
over-aged mitxures; and how often 
has this advice been ignored because 
the worker was not convinced? 
could make some specimens and ob- 
serve the resulting strength differences, 
undoubtedly would soon learn the 
safe operating limits his glue under 
conditions use that prevail his 
plant. 


This paper describes the develop- 
ment simple machine and test 
procedure which could used the 
shop, well the laboratory, 
aid appraising properties assem- 
bly adhesives, dowel joints, screws, 
and other fastenings. based upon 
the use the cross-lap specimen dis- 
cussed the first paper this series. 


means obtaining data upon 
which base decisions regarding ad- 
hesive properties, strength tests pre- 
suppose accuracy the fabrication 
the specimen, and the loading and 
gtipping apparatus for 
Since these factors have appreciable 
bearing particular strength obser- 
vation, minimizing their effects 
consideration test proce- 

ure. 
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Specimen Fabrication Factors 


far fabrication factors are 
concerned, was indicated the pre- 
vious paper that the cross-lap speci- 
men appears provide high degree 
uniformity because the manner 
which can assembled. Since 
the wood blocks comprising the speci- 
men can surfaced long strips, 
and subsequently 
ually, the joint should relatively 
free from surface irregularities and 
should produce intimate contact with 
minimum pressure. 

The effects variability inherent 
wood, such grain direction and den- 
sity, may minimized proper 
statistical design, employing either 
split plot technique which balances 


Fig. 2.—Rigid grips. 
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out differences directly, random- 
ization method which assures unbiased 
distribution unknown wood vari- 
ables. The statistical aspects con- 
trolling wood variables will cov- 
ered future paper. 


Types Grips 


testing the specimen, two dis- 
tinct types grips have been used 
earleir workers. These may broadly 
classified as(a)self-aligning and (b) 
rigid. The self-aligning grip, the 
name implies, responsive forces 
both parallel and perpendicular the 
load axis, and tends align itself 
such manner equalize the load 
geometrically similar parts the spec- 
imen. For example, the corners 
sides the specimen should under 
equal load. 

Fig. shows self-aligning grip. 
similar design that used 
other workers. The chief feature 
this grip that each the four bear- 
ing edges are individually suspended 
and pivoted right angles from 
circular connecting beam. The beam 
turn joined the loading mechan- 
ism through universal joint. 

Each bearing edge can adjust itself 
independently the other three. The 
actual bearing edge consists short 
rod 14-inch diameter, positioned 
contact the specimen 0.2 inch from the 
edge the glue line. This grip may 
mounted any machine capable 
delivering controlled tensile loads. 

The rigid grip, exemplified Fig. 
cannot conform irregularities 
alignment between the specimen and 
the machine. When used universal 
testing machine, the bearing edges 
deliver the load points highest 
elevation, irrespective yielding 
weakness that may occur elsewhere. 
While the load this case sup- 
plied compressive force, never- 
theless also reaches the glue line 
tensile force components. 

specimens and testing machines 
could made with absolute precision, 
either grip should 
duce the same result. Since such sit- 
uation cannot assured, inter- 
est speculate upon the relative 
merits the two types grips 
test procedure. 
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F.g. 1.—Self-aligning grips. 


The degree which the grips 
respond local defects the bond, 
their ability propagate initial 
failure, would largely determine the 
maximum strength observable 
given instance, assuming 
their action under load, would 
appear that grip 
might lead the higher values since 
could act reduce the build-up 
stresses resulting from shifting re- 


Fig. 3.—Rigid grip with load applied through 
half-round bearing block. 


Fig. Glue Tester set for 
preparing specimens. 


Fig. Glue Tester set 
for breaking specimens. 


* 
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Fig: 6.—Assembly jigs for holding cross-lap 
specimens during cure adhesive. 
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sistance pattern the bond local 
yield levels are reached. 


then arises: Which 
would the true value, the higher 
the lower; that is, which value would 
more nearly represent the actual con- 
dition the bond? This would ap- 
pear depend upon the use 
made the data. There may in- 
stances where may desirable 
accentuate voids other bond defects. 

the absence prior knowledge, 
would seem appropriate devise 
combination the characteristics 
the two grips. obvious means 
accomplishing this either increase 
the flexibility the rigid grips 
reduce the flexibility the self-align- 
ing grips. One system for imparting 
degree angular movement the 
rigid grips would through the use 
half-round bearing block, Fig. 
similar degree movement could 
making each pair bearing 
brackets integral with the connecting 
beam, but retaining the universal joint. 

developing test apparatus, in- 
corporating simplicity design and 
operation, the mechanics producing 
stress appeared favor com- 
pression rather than tension loading. 
Moreover, machine delivering com- 
pressive loads could then also used 
for applying bonding pressure mak- 
ing specimens. rigid type grip was 
therefore selected the starting point 
the construction machine, flexi- 
bility angular movement bearing 
edges being achieved means 
fluid loading system. 

Comparisons revealing power be- 
tween this system and the completely 
self-aligning grip are the subject 
later experiment. Much the subse- 
quent investigations were carried 
with the self-aligning grips since the 
chief concern was with the properties 
the specimen. was felt necessary 
eliminate, in-so-far possible, the 
influence testing machine, eccentric 
loading, and local bond defects not as- 
sociated with strength measurement 
intended relate effects imposed 
variables. 


Testing Machines? 


The machine which evolved through 
many modifications pictured 
Figs. and based upon the use 
diaphragm deliver compressive 
loads and provide the necessary meas- 
ure equalization. interchanging 
fixtures, the machine may used 
press for making cross-lap specimens, 


This portion the research was done under 
the sponsorship the National Association 
was developed carries the name NAFM Glue 
Tester recognition this support. The de- 
sign and construction the machine was the 
result the efforts several persons, those 
ticularly 


Fig. testing machine for 
breaking them, Fig. Specimens are 
assembled special jigs, Fig. 
which serve means keeping 
them proper alignment, and also 
for retaining pressure until the adhe- 
sive hardens. 


The machine itself constructed 
mostly standard parts. The dia- 
phragm sheet rubber, circularly 
restrained plywood ring bolted 
sheet metal base, Fig. Air pres- 
sure the actuating 
though water other fluid pressure 
may used. The force developed 
the diaphragm delivered cir- 
cular which carries the fixtures 
for holding the specimens. Since this 
plate floats the diaphragm, has 
freedom adjust the resistance pat- 
tern offered from above. The plate has 
area square inches, and hence 
the force produced times the 
pressure. Since the total upward 
the plate inch, the 
diaphragm not appreciably stretched. 

When set make 
Fig. the machine carries short 
stub which delivers pressure the 
center the stack: This stub drilled 
receive 14-inch rod. locks 
the stub place the upper cross 
member and the same time engages 
small hole the center the plate 
top the specimens. When bond- 
ing pressure applied, the rod guides 
the jig full specimens vertically 
the center the stub. 


Fig. shows the machine set for 
testing specimens. The stub has been 
replaced built-up I-beam arrange- 
ment, locked place the same 
inch rod. carries two parellel bear- 
ing edges, two inches apart its 
lower end. These bearing edges span 
the top member the cross-lap speci- 
men apply compressive load 
the bottom member. The specimen it- 
self mounted another fixture, also 
carrying two bearing edges perpendic- 
ular the upper pair. These bearing 
edges span the bottom member the 
speciment apply compressive load 
the top member. The combined ac- 
tion the two pairs bearing edges 
exerts tensile load the adhesive 
bond. 

All fixtures are built 4-inch 
steel plates. Every plate drilled with 
center hole, including the 
pressure plate floating the 
phragm, and the members 
frame. Since all such holes must 
the same vertical line, possible 
check their alignment means 
rod threaded through the 
tire machine when assembled. 

For testing specimens, the air 
delivered the machine first 
duced uniform 100 pounds 
square inch air regulating 
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order maintain constant rate 
loading, this incoming air then passes 
through flow control valve before 
the diaphragm chamber. 

pressure gauge scaled one- 
pound divisions, protected check 
valve, used observe the load 
The force system was checked 
the guage dial calibrated re- 
moving the superstructure and allow- 
the pressure plate contact the 
rosshead universal testing ma- 
hine. 

Since one-pound reading-on the 
means increasing the preci- 
sion the machine was used the 
conduct experiments. This was 
done attaching strain gauges 
the upper cross member which 
bends slightly under the test load. 
After calibrating against known loads, 
the system was capable registering 
similar manner, Dillon Tester was 
made read loads down 
intervals attaching the strain 
gauges the suspension beam the 
dynamometer. The method which 
this was accomplished will dis- 
cussed later paper. 


Test Procedure 
the conduct test, number 
wood blocks are prepared, usually 
from strips lumber yielding 
more blocks, incorporating any surfac- 
ing variables that may intended. 
The specimens are assembled, five per 
jig, imposing adhesive variables 
desired, and placed the machine 
receive the designated bonding 
pressure. Thumbnuts are then tight- 
ended the rods the assembly 
jig, and the stack specimens set 
aside for the adhesive harden. When 
the specimens are ready tested, 
the appropriate fixtures are placed 
the machine. The fixture carrying the 
specimen self-locating, and force 


applied automatically all edges 
the bond. 


Comparison Adhesives 

illustrate whether this procedure 
possessed ability reveal differences 
between various adhesives, number 
specimens were made with several 
adhesives selected random from 
those available. The gluing conditions 
used were minutes closed assembly 
time, 100 pounds per square inch 
bonding pressure, hours under pres- 
sure, and days conditioning 75° 
and E.M.C. equivalent the mois- 
ture content the wood prior 
The amount adhesive ap- 
plied was not measured but was 
spread brush and, judging the 
squeeze-out, was considered adequate. 
additional point comparison, 
two widely different wood moisture 
were included. 
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Plans and Apparatus Available 


Blueprints, operation man- 
val, and names machine 
companies prepared build 
the NAFM Glue Tester cus- 
tom basis may obtained 
from National Assoc. Furni- 
ture Manufacturers, 666 Lake 
Shore Dr., Chicago, One 
firm sells the apparatus for 


$330. 


Table 1.—COMPARISON VARIOUS AD- 
HESIVES USING CROSS-LAP METHOD 


Strength and 
Wood Failure (%)* 


Per cent Wood Moisture 


ontent 
Adhesive 
Urea 531-10 1239-10 
Urea Extended 750- 
Urea Extended 100% -_-__- 195- 0 369- 0 
Cee 582- 0 1014- 5 
1020-25 990-— 0 
Polyvinyl Acetate 1920- 5 1680- 0 
Hot. 1254-60 831-20 


*Each figure the average five observations, 
the figure after the dash being the per cent estimated 
wood failure. 


with wheat flour. 

The results, Table show striking 
differences. However, since the data 
were obtained under narrow set 
conditions, which may may not 
have been favorable some the 
adhesives, deductions should 
drawn other than that, with the con- 
ditions used, apparent differences 
joint strength occurred between adhe- 
sives and their reaction wood mois- 
ture content. Fuller treatment sev- 
eral combinations the bonding vari- 
ables would have shown what ex- 
tent the differences observed were due 
the conditions used, how much 
could ascribed adhesive quality, 
and how much could charged 
inherent variability the method. For 


the time being, the differences are the 
important consideration since they ap- 
pear justfy further investigation. 


Effect Rate Loading 
Observed Strength 


Knowledge the effect rate 
loading observed strength neces- 
sary for proper adjustment testing 
machines. The strength materials 
general known affected the 
rate which specimens are loaded. 
increase the rate loading usu- 
strength. When testing composite 
construction, such the cross-lap 
specimen, which relatively plastic 
material, wood, bonded means 
brittle plastic adhesives, diffi- 
cult predict what change rate 
loading might the observed 
strength the bond. 

The following experiment was set 
determine whether effect 
could observed the cross-lap 
specimen which might obscure obser- 
vations between different modifications 
specimens and testing machines 
used later experiments. The ma- 
chine described above, for example, 
cannot maintain absolute control 
rate loading during test, tending 
decrease somewhat the point 
rupture approached. attempt was 
made examine this factor detail 
over the complete range possibility 
but only within practical limits likely 
encountered. 

Sixty specimens were made iden- 
tical possible, using modified urea 
adhesive. These were divided into 
twelve groups five each, using 
table random numbers. Each group 
was tested different rate load- 
ing beginning with 400 pounds per 
minute and ending with 6000 pounds 
per minute. Smaller intervals were 


Fig. ossembly view NAFM Glue Tester showing construction details; 
(1) frame, (2) loading system, and (3) pressure system. 


Liquid (cold) animal_.... 1302- 0 1203- 5 
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Table 2.—EFFECT RATE LOADING OBSERVED 
STRENGTH CROSS-LAP SPECIMEN 


Table 3.—ANALYSIS VARIANCE FOR RATE LOADING 


Rate Strength Rate Strength Rate Strength 
Loadings Pounds Loading Pounds Loading Pounds .80 
400 1555 1250 1555 3000 1245 1,368,375 
*In this and subsequent analysis variance tables, 
=sum OI squares 
Average 1440 1405 1365 
F =ratio of factor variance to error variance 
600 1345 1500 1370 4000 1610 that can exceeded chance, expressed 
1640 1290 1420 part hundred 
1460 1280 1500 =greater than 
1275 1405 1410 =not significant, i.e. the factor not likely cause 
Average 1500 1320 1435 machine was developed which was 
800 1245 1750 1150 5000 1290 believed embody principles desir- 
able for adhesive control and evalua- 
1510 1250 1480 tion. Preliminary studies indicated that 
strength differences between certain 
Average wood adhesives were observable under 
1000 1470 2000 1490 6000 1160 restricted conditions, and that the 
1290 1190 1325 specimen was not noticeably sensitive 
Average 1410 1330 1300 specimen and machine not, 


*Pounds per minute. 


used the slower rates since this re- 
gion was thought the most 
critical. 

For this work, 
grips Fig. were used Bald- 


testing machine. 


Table shows the results. The mean 
strengths obtained for each group 
five specimens representing different 
testing speeds appear fall randomly 
either side the grand mean. That 
the distribution the sample means 
about the grand mean was due 
variance, Table The variance the 


means but slightly greater than the 
variance individuals, indicating that 
additional variation was introduced 
varying the rate loading. far 
test procedure concerned, this 
favorable situation, for implies 
that rather large differences rate 
loading may occur without impairing 
the validity strength observation. 
This, course, holds only for the 
adhesive system used. conceivable 
that other adhesive bonds would re- 
spond differently rate loading. 
Following considerations 
men fabrication and modes testing, 


however, make method. Much needs 
known regarding the sensitivity 
the specimen many factors which 
affect strength observations, but which 
may may not the object study. 

Several experiments were therefore 
initiated for the purpose investigat- 
ing number situations involving 
variables likely encountered. 
These provided data possible inter- 
est other workers this field and 
form the subject several subsequent 
papers. hoped that readers will 
respond freely with critical comment 
the work still its infancy, and 
infancy the period when there are 
more questions than answers. 


Hot Press Gluing Hardboards Douglas-Fir 


Veneers with Phenolic Resin Adhesives: 


FREDERIC SHELTON 


Study was made effects hardboard types and hardboard 
and veneer moisture contents the required press time and bond 
quality gluing hardboards veneers. Bond 
was evaluated both shear tests and knifing technique. The 
data indicate that shorter press time may used bonding some 
hardboard face and back, Douglas-fir center and crossband con- 
than required for equivalent all-fir constructions. 


COMBINING 
smooth, uniform surface with the 
strength and large panel size 
plywood, hardboard-faced 
fir plywood has become important 
item commerce. Hardboard-faced 
fir plywood manufactured con- 
Presented Session VII, Glues and Gluing, 


Ninth National Meeting, FPRS, June 21-24, 
1955, Seattle, Wash. 


parentheses refer literature 
cited. 
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ventional fir plywood plants. 

Ideally, the only change the 
manufacturing process produce 
hardboard-faced plywood should 
the substitution hardboard for the 
face and back veneers. Many thousand 
square feet the material have been 
produced this way. most cases 
difficulty has been experienced with 
this procedure. However, occasionally 
unsatisfactory bond between the 


Technical Director, Pacific Northwest Division, Reichhold Chemicals, Inc., Seattle, Washington 


hardboard face and the Douglas-fir 
crossband would result for apparent 
reason. The occurence these occa- 
sional unsatisfactory bonds was 
great concern the adhesive manu- 
facturers and much time and effort 
was expended determine their cause. 

Representatives the adhesive com- 
panies concerned were invited pre- 
sent the information available regard- 
ing the gluing hardboards with 
various commercial adhesives the 
May 17, 1954, meeting the Hard- 
board Division the Northwest Sec- 


The Author: Shelton received B.S. 
chemical engineering from U. of Washington, 
joined Reichhold Chemicals 1950. FPRS 
member, directs research plywood adhe- 
sives and development manufacturing proc- 
esses for industrial chemicals. 
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tion the Forest Products Research 
Society. Because large volumes 
phenolic adhesives are used the 
production both exterior 
terior type plywood, much the dis- 
cassion following the presentation 
the papers centered around gluing with 
phenolic resins. 

Two very important questions were 
raised for which unanimous answers 
could not obtained. These were: 
(a) how long must the press time 
for hardboard face constructions 
compared equivalent all Douglas-fir 
constructions, and (b) does the mois- 
ture content the hardboard affect 
bond quality? Lambuth stated 
that his work had shown that for most 
hardboards somewhat 
times could used than were required 
for corresponding all wood construc- 
tions (3). The experience 
that time had indicated that the rate 
heat transfer through 
boards was equal slower than 
that through Douglas-fir. Therefore, 
longer press times than used with 
corresponding all wood constructions 
were recommended (7). 

The work reported this paper 
was undertaken attempt pro- 
vide answers the above questions. 
Also, during the course this work 
new knifing technique was compared 
with the shear test procedure 
means evaluating hardboard fir 
glue lines. 


Press Time Requirements 


hot press bonding panel 
with number plies between heated 
platens with thermosetting adhesive, 
the glue line farthest from the heated 
platens (usually referred the 
innermost glue line) will the last 
cure. Published pressing schedules 
for various hot press adhesives have 
been derived the basis providing 
time under heat and pressure 
consolidate the plies. The innermost 
glue line will have cured the point 
possessing sufficient strength 
allow the usual handling unloading 
the press. virtue the heat con- 
tained the panel, final cure maxi- 
mum strength obtained after the 
panel has left the press. Generally this 
takes place within thirty minutes after 
pressing. 

The time required under pressure 
for the innermost glue line cure 
satisfactorily depends upon the rate 
cure the adhesive the tempera- 
tures which can obtained the 
innermost glue line. The rate cure 
given adhesive and fixed once the 
adhesive has been selected. 

The temperature which can ob- 
tained the innermost glue line de- 
pends upon many factors, including: 


250 


200 


100 


TEMPERATURE 


TIME FROM FULL PRESSURE CMINUTES) 
Fig. 1.—Typical inner glue line temperature curves for hardboard face and back, Douglas-fir 
center and core, 5-ply constructions. Platen Temperature—285° F.; Pressure— 
200 psi; Hardboard MC—2 per cent; Veneer MC—8 per cent. 


thickness the panel, temperature 
the platens, distance from the platen 
the glue line, and the thermal dif- 
fusivity the substance. the case 
wood, thermal diffusivity func- 
tion the specific gravity the 
wood, the direction which the heat 
travels through the wood, and the 
moisture content the wood. 

The temperature any point 
solid may calculated using the 
curves derived Gurney and Lurie 
(2) (further explained Norris 
(6)), use the diffusivity fac- 
tors and equations presented Mac- 
lean (5). However, the study 
required pressing times, one soon 
finds that the inherent variations 
veneer, especially Douglas-fir veneer, 
are great that the use theoretical 
data seriously limited. Because 
these variations, large safety factors 
must used actual practice. 

For the determination pressing 
times for new construction, more 
direct way determine the inner- 
most glue line temperature curve 
placing thermocouple the glue line 
and pressing the assembly. this way 
plot the innermost glue line tem- 
perature versus time under full pres- 
sure for given platen temperature 
can obtained. example such 

the rate cure most phenolic 
adhesives does not become appreciable 
until temperature about 220° 
has been reached, comparison the 
time required reach this tempera- 
ture for the new construction will give 
good indication the required press 
time. The proposed press time can 
then verified the production and 
testing small number panels. 
quired times based upon 
measured glue line temperature was 
presented Grinsfelder and Collins 
(1). 
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Experimental Procedure: gain 
information about the relative rates 
temperature increase the innermost 
glue lines hardboard-faced plywood 
compared all Douglas-fir con- 
struction, innermost glue line tempera- 
ture curves were determined. From 
these curves, the time required reach 
220° for each panel was deter- 
mined. Panels reaching 220° the 
shortest length time require the 
shortest total press time. 

For this study three types hard- 
board, one each the smooth two 
side-treated, screen back-treated, and 
screen back-standard board types, were 
selected. All hardboards were 1/10 
inch thick. The construction used 
throughout this study was 
ply made from 1/10-inch faces and 
backs and 3/16-inch centers and cores. 
the case screen-back boards, the 
screen back was adjacent the glue 
line. 


Moisture Content: the rate 
heat transfer through veneers mark- 
edly affected veneer moisture con- 
tent, four moisture content combina- 
tions were included 
Veneer and hardboard moisture con- 
tents approximately and per 
cent were obtained conditioning 
sealed 55-gallon open head drums over 
anhydrous calcium chloride and 
pounds sodium dichromate 
pounds water, respectively. 

The measured moisture contents 
the time use were 0.25% 
and 2%. The four moisture 
content combinations used were: 


face and core and center 
stock 


face and core and center 
stock 


face and core and center 
stock 


face and core and center 
stock 
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BOARD 


Douglas fir veneer used 
extremely hard soft, but could 
classified moderately hard grained. 


Temperature Measurement: ob- 
tain the innermost glue line tempera- 
tures, thermo- 
couple was placed the glue line 
before pressing and pressed the 


panel—actually becoming part the 
panel. During the pressing operation 
the emf developed the thermo- 
couple was measured with calibrated 
potentiometer and read and recorded 
equivalent temperature. cause 
minimum disruption panel thick- 
ness and pressure distribution, the 


Table MINUTES REQUIRED OBTAIN INNER GLUE TEMPERATURE 220° 


Moisture Content Combinations 


A B c D 
8% Face 8% Face 2% Face 2% Face 
8% Veneer | 2% Veneer | 8% Veneer | 2% Veneer 


I I . 
© 
= 24.% 
2p 
24.8 26.9 21.9 23.3 28.0 26.8 26.6 
101.5 
105.1 <x, 353.46 


n 


Note: Figures outside boxed area are values required the analysis variance calculations. 


Table 2.—MASTER TABLE FOR THE ANALYSIS VARIANCE THE 
TIME MINUTES REQUIRED OBTAIN INNER 
GLUE LINE TEMPERATURE 220° 


Net 
Source Sum Mean 
Freedom Variation Squares Squares Ratio Signif. 


thermocouples were constructed from 
wire. 

Twenty-four 12-inch 24-inch hard- 
board face and back panels were 
made, one for each hardboard type 
and moisture content combination with 
each two glues. The glues selected 
were representative exterior adhe- 
sives use the Douglas-fir plywood 
volatile content phenolic resin and has 
longer press time requirement than 
glue Glue uses 41% non-volatile 
content phenolic resin. Both are ap- 
proved the Douglas Fir Plywood 
Association for the production ex- 
terior type plywood. 

The wet glue spreads used were 
and pounds per 1,000 square fect 
double glue line for glues and 
respectively. Panels were 
given minutes closed assembly time, 
placed the press, thermocouple in- 
serted three inches from the edge 
the panel the innermost glue line, 
then pressed 200 psi with 
temperature 285° The 
were pressed minutes for those 
made with glue and minutes for 
those made with glue These press 
times were one minute longer than 
recommended for all Douglas-fir con- 
structions. 

Innermost glue line temperature 
readings were taken every minute for 
the first six minutes and every half 
minute thereafter. the end the 
pressing period, the panels were re- 
moved from the press and stacked 
hot stacking box overnight before 
being tested described later this 
paper. The temperature data were 


GGS plotted and from the curves obtained 
the time reach 220° was deter- 
19.60 19.60 mined. 
GGS 1338.04 Eight panels having Douglas-fir 


faces and backs were then made, using 
the same glue and moisture content 
combinations. The procedure 
lined above was followed. The tem- 
perature data were then analyzed and 
additional 12-inch 12-inch 


4.18 4.18 1.39 5.35 


2.76 10.61 (6.99) 


1333 


-41 0.41 0.41 
Material GGS 1349.73 


Table 5.—INNER GLUE LINE TEMPERATURE FOR ALL DOUGLAS-FIR 
CONSTRUCTION USING ADHESIVES AND PLATEN TEM- 


15.87 READING DEGREES 
MOISTURE CONTENT COMBINATION 
8.29 3.40 0.38 Face Face Face Face 
3 Face Material X___ GGS 1339.03 and Cen. and Cen. and Cen. and Cen. 
5.17 Glue 
—4.59 Press Time 
re (Minutes) 
9.10 180 178 169 170 198 188 
8.70 192 188 177 180 209 196 
210 204 194 195 224 218 218 20: 
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made. The same four 
moisture content combinations were 
used. Twelve the panels had faces 
and backs hardboard III and 
were all Douglas-fir. Glue was used 


than the panels with hardboard 
Douglas-fir faces. the moisture 
content combinations, the face— 
and center construction 
reached 220° very significantly 


shorter time than any the others. 
These data indicate that shorter 
press times will required for panels 
made with faces and backs hard- 
boards and III than will required 


throughout. 


Table 3.—INNER GLUE LINE TEMPERATURE WITH ADHESIVE 1—HARDBOARD AND 
DOUGLAS-FIR CONSTRUCTION. PLATEN. TEMPERATURE—285° 
5-PLY CONSTRUCTION. READINGS DEGREES 


MOISTURE CONTENT COMBINATION 


For each the two face stocks and 
cach the four moisture content com- 
binations, three panels were made— 


Hardboard 


were removed from the press and Time 
Inut 

soon they had cooled below 148 188 158 155 158 154 164 164 164 156 156 
F., ten standar shear specimens 194 215 209 200 199 197 216 218 212 200 197 198 

were cut 222 225 235 228 240 227 226 225 

the two-cycle boil test, which con- 228 237 236 250 240 240 233 


submersion boiling water for Table 4.—INNER GLUE LINE TEMPERATURE WITH ADHESIVE 2—HARDBOARD AND 


DOUGLAS-FIR CONSTRUCTION. PLATEN TEMPERATURE—285° 
drying for hours room tem- 
MOISTURE CONTENT COMBINATION 


submersion again for hours Hardboard Hardboard Hardboard Hardboard 


deg, 8% Veneer 8% Veneer 2% Veneer 2% Veneer 
(Minutes) 
wood failure estimated and aver- 151 167 150 146 159 
173 187 172 170 187 168 182 170 
aged. 194 200 207 207 218 202 194 
Results and Discussion: The time 219 220 215 224 231 233 228 240 229 
required reach 220° after 220 231 237 237 232 245 228 


application full pressure shown 
Table The inner glue line tem- 
perature data from which this informa- 
tion was obtained are shown Tables 
and and were plotted pro- 
vide graphs such the one shown 
Fig. From these graphs the data 
shown Table were obtained. 


Subjecting the data Table 
the procedure the analysis vari- 
that the type face material signifi- 
cantly (95% level) affected the time 
required reach 220° and that the 
moisture content 
significantly (99% level) affected the 


DOUGLAS-FIR VENEER GLUE LINE SHEAR 
TEST RESULTS—TWO-CYCLE BOIL TEST 


Moisture Content Combinations 


A 


8% Hdbd 
8% Veneer 


B 


8% Hbdb 
2% Veneer 


Hardboard Type 


time required reach 220° Panels 
made from hardboards 
reached 220° significantly faster 


(78.8%) 


Notes: Values shown are per cent hardboard and/or wood failure. Figures 
outside boxed area are values required the variance cal- 
culations. 


Table 6.—VARIATION FIBER AND/OR WOOD FAILURE WITH PRESSING TIME FOR VARIOUS MOISTURE CONTENT COMBINATIONS 
SPECIMENS KERFED BREAK EITHER OUTSIDE INSIDE GLUE LINE AND TESTED WITH THE TWO-CYCLE BOIL TEST 


MOISTURE CONTENT COMBINATIONS 
8% Face Stock 2% Face Stock 


Face Stock Face Stock 


Core Stock Core Stock Core Stock Core Stock 
‘ 85 88 10 84 89 86 100 100 83 94 100 61 
Douglas-Fir___ __- 87 65 36 92 98 89 85 42 0 90 63 58 


Hardboard 


Douglas-Fir 
Average for 


Average for 


Min. P.T.—90.8% 7 Min. P.T.—88.5% 
Min. Min. P.T.—67.0% 


Note: Values shown are average hardboard fiber and/or wood failure for specimens per panel. 
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8% Veneer | 2% Veneer 

Hardboard 40 100 
; II 30 60 98 100 100 100 99 100 

Hardboard 66 60 | 100 | 100 | 100 | 100 | 100 

III 100 100 99 | 100 100 | 100 100 


for panels made from all Douglas-fir 
hardboard faces and backs— 
Douglas-fir core and center construc- 
tions. 

These indications were then verified 
making the 12-inch 12-inch 
panels described under procedure 
above. The two-cycle boil test results 
for these panels are shown Table 
Comparing the average per cent wood 
and/or fiber failure shown Table 
for the panels made with correspond- 


ing press times, was found that the 
panels made with hardboard III face 
and back averaged 94.3% wood 
and/or fiber failure for the min- 
ute press time, while the correspond- 
ing all Douglas-fir panels averaged 
67.0% wood failure. 

With hardboard III face and back, 
the required press time may re- 
duced from the recommended min- 
utes for 5-ply construction 
minutes. face stock and 


Table 8.—MASTER TABLE FOR THE ANALYSIS VARIANCE THE RESULTS 
FOR THE TWO-CYCLE BOIL TEST 


Net Sum Mean 
Source of Variation Squares Squares 


290,807.0 


69,806. 


221,001. 


12,707. 


221,001. 


23,876. 


Ratio 


12,707.5 12,707.5 27.5 


to 
Qa 
te 


11,938.1 25.9 


0 
0 
5 
0 
5 
1 
0 
1 
221,001.0 
9,830.1 

221,001.0 

3 


26,977 
876 


3,101 


9,830.1 3,276.7 7.10 


3,101.2 1,550.6 3.36 


Glues Moisture Content 
GGS 247,277.1 
221,001.0 

26,276.1 

—12,707.5 

—9,830.1 


3,738.5 


3,738.5 


Content 
221,001.2 


Moisture Content Combination GSS 249,121.5 
221,000.0 


11,536.9 


1,706.8 


58,735.0 


1,706.8 


11,071.0 461.29 


Moisture Content 2.06=18.05% 
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Signif. 


(7.82) 


(5.61) 


(4.72) 


(3.40) 


1,246.2 


3,774.8 629.1 


core stock were used, possibly 
the press time could reduced 
minutes. This possibility 
practical value industrial pro- 
duction basis, however, because the 
ances moisture content. 


Moisture Content vs. Bond Quality 


the manufacture hot press ply- 
wood, the moisture content the 
veneers greatly affects the quality 
the bond. With many 
volatile content phenolic 
tended with walnut shell flour, veneers 
2.5% moisture content less lead 
very short assembly time tolerance 
with generally low wood 
sults. Moisture contents pro- 
duce best results with such adhesives. 

With many 50% non-volatile con- 
tent phenolic resins extended with 
alkali-digested Douglas-fir bark flour, 
low moisture contents not cause any 
difficulty. But, moisture contents 
higher will lead excessive 
penetration and unsatisfactory bonds. 
The glues used making the panels 
the press time requirement study 
were the types described above. 
Whether not these same moisture 
content effects are evident when gluing 
hardboards Douglas-fir veneers can 
shown testing the panels from 
the press time requirement study. 


Experimental Procedure: The pan- 
els from the press time requirement 
study provided the basis for three- 
factor experiment for the study the 
effects hardboard type, glue type, 
and moisture content combinations 
the quality the hardboard fir 
bond. These panels, however, were 
not sufficient provide the necessary 
degrees freedom for satisfactory 
experiment. 

get the necessary degrees free- 
dom, duplicate set panels (12-inch 
12-inch) were prepared serve 
replications. this way error term 
for the analysis variance containing 
degrees freedom was obtained. 
(See experimental procedure section 
time requirement study for 
perimental methods employed.) Since 
the press times used were one minute 
longer than normally required, the 
possibility low results due 
under-cured glue line was very slight. 


Test Specimens: Shear 
mens 0.5 square inch area 
kerfed break along the outer 
hardboard) glue line were used 
evaluate the bond quality. Such test 
specimens were previously described 
Stensrud and the writer (7). 
These specimens were tested with the 
two-cycle boil test. Then specimens 
were cut from each panel. The average 
wood and/or fiber failure for the ten 
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specimens from each panel shown 
Table 


Results and Discussion: Subjecting 
the data Table the procedure 
the analysis variance shown 
Table found that all three main 
were very significant (99% 
level). the possible interactions, 
only the glues hardboard type 
showed significance. Calculating the 
just significant differences and apply- 
ing them the averages shown 
Table the following apparent: 


Hardboards and III produced 
better results than hardboard 

Poorest results were obtained 
with the hardboard—8% 
veneer moisture content combina- 
tion. 

The trend regarding moisture 
contents was: the lower the mois- 
ture content—the better the 
results. 

Glue produced better results 
than glue 


Comparison Test Methods 


The need for rapid and sensitive 
test for the evaluation hardboard 
Douglas-fir glue bonds 
apparent for some time. The use 
the standard shear specimen, 1-inch 
with one-square-inch shear 
area, tested with the two-cycle boil 
test, was the first means evaluation 
applied such bonds. This test the 
standard boil test for exterior type 
plywood described Commercial 
Standard 


The type saw kerf used this 
specimen did not guarantee that failure 
would occur the hardboard fir 
glue line constructions comprising 


more than plies. Modification 


kerfing—to the first glue line one 
side and through all but one glue line 
from the other side—provided more 
breaks the hardboard-to-fir glue 
line. However, with such 
anced arrangement the distribution 
stresses was such give too much 
rolling shear and often failure the 
hardboard tension. 

Further modification reducing 
the area shear 0.5 square inch 
provided more satisfactory results with 
this kerfing procedure. This the test 
specimen earlier described 
Stensrud and the writer (7). use 
this type specimen suffers from 
the fact that time-consuming and 
occasion seems lack sensitivity. 

more rapid and possibly more 
sensitive means evaluation was de- 
test, technique, was used 
evaluate the panels from the moisture 
study addition the two 
cycle boil test. 

Two modifications this knifing 
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test were used. Two specimens were 
cut from each panel. One was knifed 
dry and the other after being sub- 


jected two cycles boiling. Shear 
specimens and knifing test specimens 
are shown Fig. 


Table 9.—HARDBOARD FIR VENEER GLUE LINE TEST RESULTS— 
TWO-CYCLE BOIL KNIFE AND SHEAR TESTS 


MOISTURE CONTENT COMBINATION 


8% Veneer | 2% Veneer 8% Veneer | 2% Veneer 


2 I 1389 
5 
be 


80 100 100 | 100 | 100 
85 80 pas 100 | 100 | 100 
ZA 


S 462,091,7 


Notes: Values shown are per cent hardboard and/or wood failure. outside boxed area 
are values required the analysis variance calculations. 


Table 10.—MASTER TABLE FOR THE ANALYSIS VARIANCES THE RESULTS 
FOR THE TWO-CYCLE KNIFE AND SHEAR TESTS 


Net Sum 
Source Variation Squares 


Mean 


Squares F. Ratio Signif. { 


20, 981.7 


37, 198.2 


Content Combination GGS (4.08) 


20,981.7 6,993.9 14.60 


(4.92) 


tb 


th 


18,599.1 38.83 


14,876.3 


14,876.3 14,876.3 31.06 


GGS 7 858.0 858.0 1.79 NS 


2. 091.7 
858. 0 


6 Moisture Content Combination 
Hardboard GGS 543,284. 
60, 193. 
39,211.4 


2,013. 371.0 <1 NS 


3 Moisture Content Combination 

482 ,091.7 

37,870.1 

20,981.7 


2,012.1 670.7 1.40 NS 


3 Moisture Content Combination 
_.. GGS 504,034.4 
21, 
20,981. 


76 Remainder 


393 


951.0 


The procedure for knifing 


follows (4): 


“One nine inch strips are cut 
from the panel tested with the 
direction the grain the veneer 
next the hardboard parallel with 
the long dimension the test piece. 
The strips are then given any ex- 
posure cycle desired, such wet 
boil tests, and are allowed air 
dry until the surface water 
evaporated. The hardboard 
and approximately 3/32 inch 
wood veneer are sawed off the test 
strips. This thickness wood was 
found about equal stiffness 
wet 1/10 inch hardboard and 
give more consistent knife results 


than either stiffer more flexible 
wood layer. The veneer knifed 
away from the hardboard and the 
glue line evaluated from 
tion both surfaces. Actually, only 
about half the width the 
veneer should knifed one time, 
the other half being left place 
for the knife bear on. this 
way the hardboard 
from breaking off the knifing 
progresses, especially when wet. 
The most important feature the 
test knifing away from the hard- 
board. The results will reproducible 
when this 


After knifing, the per cent wood 
and/or fiber failure was estimated 
the exposed surfaces. These data were 


Fig. 2.—Typical knife and shear test specimens. 


Table 11.—HARDBOARD DOUGLAS-FIR VENEER GLUE LINE TEST RESULTS— 
DRY KNIFE AND TWO-CYCLE BOIL TESTS 


MOISTURE CONTENT COMBINATIONS 


8% 2% 
8% Veneer | 2% Veneer | 8% Vencer 


D 


2% Hbdb 
2% Veneer 


then combined with the two cycle boil 
test results. The two-cycle boil knife 
and boil shear test results are shown 
Table The dry knife and two- 
cycle boil test results are shown 
Table 11. Subjecting these data the 
procedure the analysis variance 
shown Tables and 12, was 
found that there significant dif- 
ference between either the knife 
tests and the two-cycle boil shear tes: 
results. 


strongly recommended that the 
dry knifing technique further 
vestigated mill test for 
quality control the manufacture 
hardboard faced plywood. 


Conclusions 


Some hardboards are difficult 
glue with standard exterior 
adhesives. Hardboard the 
two-side board, did not bond 
torily under any the conditions 
this test. 


shorter than those required for corre- 
sponding all Douglas-fir construction 
when certain hardboards are used 
face and back material. This study 
indicates that the rate heat transfer 
than through Douglas-fir veneer. 
study the properties hardboards 
which affect the rate heat transfer 
through the hardboard would provide 
useful information. 


Moisture content the stock has 
significant effect the rate in- 
crease the temperature the inner- 
most glue line. face with 
core-and-center gave the most rapid 
temperature 

used has significant effect hard- 
board Douglas-fir veneer bond 
This study indicates that the 

rier the stock, the better the bond. 


There was significant differ- 


ence between the three tests used 
for further study routine mill 
10 82 10 100 100 100 100 100 
2625 
vil orn Ir ~ e 
70 80 100 100 ’ 

=z 6 =D 983 Res. Soc. IV (4) 169-170. 


Notes: Values shown are per cent hardboard and/or wood failure. Figures outside boxed area 
are values required the analysis variance calculations. 


1938. Hardwood 


little value because the adverse 
the high moisture content bond quality. 


q 
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The gluing hardboards with 
acetate emulsions and 
dehyde resins. Forest Prod. V(2): 


Discussion 


Herrick (Rayonier, Inc.): 
Can you tell more specifically about 
the types hardboards you 


Mr. Shelton: Tempered 
boards were used. One tem- 
pered board was rather high density 
board. Smooth, two-side boards were 
not sanded the test. 


Armin Wehrle (Coes Bay Lbr. 
Co.): the dried stock better for 
bonding 

Mr. Shelton: The lowest used 
was per cent. meeting the 
Pacific Northwest Section FPRS 
last year, the same subject was first 
taken up. The best bonds were ob- 
tained with hardboards relatively 
low moisture content. There was, how- 
ever, interaction between adhesive 
resin type and type board. Results 
this most recent test showed dried 
veneer per cent) gave the best 
results. would worthwhile 
cent and higher moisture contents. 


Mr. Wehrle: There 
problem involved obtaining low 
moisture content hardboard. You 
keep storage for long 
period time. 


Mr. Shelton: It’s big advantage 


you can use low moisture content 
board. 


Walling (Dant Russell, 
Inc.): Eight per cent moisture content 
hardboard impractical range. 
Under most conditions, hardboard 
humidified less than that. moisture 


more practical. notice that there was 
not much data that range. 

Mr. Shelton: have done work 


this range but don’t have the data 
with me. this experiment, took 
extremes the range that have 
been encountered actual use. 


Table 12.—MASTER TABLE FOR THE ANALYSIS VARIANCE THE RESULTS 
FROM THE DRY KNIFE AND TWO-CYCLE BOIL TESTS 


Degrees 
Freedom 


Source of Variation 


Net Sum 
Squares 


Mean 


Squares 


407 ,031.0 


136,384.2 


GGS 426,262.4 
407 


19,231.2 
GGS 475,523.5 


Moisture Content Combination 


19,231.2 6,410.4 


GGS 417,385.5 


10,354.3 
GGS 407,762.7 


10,354.3 26.15 (7.01) 


407 


731.5 731.5 


Content Combination 
Hardboard 


731.5 1.85 


GGS 498,562.8 


91,531.6 


3,808.1 


Moisture Content Combination 


3,808.1 634.7 1.60 NS 


407 ,031.2 


—19,231.2 
—10,354.3 


3,261.9 


Content Combination 


3,261.9 


bo 
o 


GGS 427,408.1 


407 


20,376.9 
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414.2 414.2 


138.1 


30,090.7 395.9 
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Sawing Hardwoods for Grade with 
Short-Log Bolters: 


Ottawa Laboratory, Forest Products Laboratories Canada, Division the Forestry 
Branch, Department Northern Affairs and National Resources 


Short-log bolters can used advantage manufacture 
flat stock, especially utilizing small and defective hardwood trees. 
Comparison was made sawing similar material with bolter and 
conventional circular sawmill. Results showed that short-log 
bolter can used most effectively complementary unit saw- 
mill, rather than competition with it. 


HORT-LOG BOLTERS originated 

the New England States over 
years ago and were used saw square 
stock for the wood turning and dowel 
industries. They still serve primarily 
producers square stock, but their 
use growing for the production 
flat stock for furniture manufacture. 
Because short-log bolters could prob- 
ably used advantage for the 
manufacture flat stock, and because 
the possibility utilizing small and 
defective hardwood trees (of which 
Canada has great abundance) the 
manufacture this the 
Ottawa Laboratory the Forest Prod- 
ucts Laboratories Canada undertook 
study short-log bolters. 


The short-log bolter appeared 
offer two distinct possibilities for im- 
proving the utilization both small 
and defective hardwood trees. First, 
since the bolter relatively flexible 
machine, and the operator has close 
control the sawing, greater care 
could taken sawing for grade 
and obtaining the greatest yield 
from the log. Second, the bolter han- 
short length material, and trees 
could bucked into short lengths 
with the consequent elimination 
reduction defective material and 
crook. 

The actual investigations were de- 
signed determine the following 
the production flat stock the 
short log bolter: 


(a) percentage lumber recovery 
(b) grade recovery 


1 Presented at Session III, Logging and Mill- 
ing, Ninth National Meeting, FPRS, June 21-24, 
1955, in Seattle, Wash. Read by P. L. Northcott, 
Vancouver Laboratory, Forest Products Labora- 
tories of Canada. 


The Authors: Gerald Bell received B.S. 
Forestry from New Brunswick 1940, 
served six years Canadian Army officer during 
World War joined Ottawa Laboratory 
forest products engineer 1946, was named 
head Wood Utilization Section 1952. 

William Calvert received B.S. and B.S.F. 
degrees from Michigan State College 1951 
and 1952. has been forest products engineer 
Ottawa Laboratory since 
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(c) sawing time 

(d) sawing accuracy 

(e) recovery clear cuttings 

(f) general application and factors 
affecting the use short-log 
bolters. 


Costs are not presented 
paper, although this aspect produc- 
tion was not overlooked. the studies 
were carried out the Research Saw- 
mill the F.P.L. C., costs—on 
industrial basis—would have been only 
theoretical and thus could mislead- 
ing. Preliminary observations also in- 
dicated that there exists considerable 
variation material and labor costs 
between different mills and different 
areas. Comparison industrial costs 
also difficult because, present, only 
small number bolter mills are 
Operation Canada. However, fur- 
ther study now being planned will en- 
deavour treat this problem thor- 
oughly and realistically possible. 


Operation and Equipment 


Two types short-log bolters are 
manufactured: the table bolter and the 
carriage bolter, short-log carriage. 
This paper deals only with the table 
bolter (Fig. because its much 
wider use. This type consists table 
saw, dolly carriage traveling 
machined rails, and folding slid- 
ing type rip fence for quick setting. 
top saw also used some loca- 
tions where bolts large diameter are 
sawn. Carriage dogs are not ordinarily 
used but, some cases, can incor- 
porated into the general assembly. 

The carriage powered through 
set conical iron and fiber independ- 
ent frictions. These are placed beneath 
the carriage and engaged either foot 
pedals lever. Carriage speeds are 
the following order: forward, 260 
ft. per minute; backward, 330 ft. per 

The frame and body the table 
bolter are welded construction. 


Heavy steel plate, reinforced with cross 
braces and struts steel channel, 
used. The mandrel heavy duty 
special alloy steel 2-3/16 inches 
diameter, mounted 
ball-bearing pillow-blocks. Saw diam- 
eters range between and inches 
and saw gauges generally are between 
and 10. 


Power requirements vary consider- 
ably and are dependent the specie: 
and size wood being sawn. Genera! 
applications are: not less than h.p 
with electric motors; not less than 
h.p. with gasoline Diesel 

Saw speeds are the following 
order: 36-inch diameter saw—1,050 
r.p.m.; 40-inch diameter saw—945 
r.p.m. Both solid and inserted tooth 
saws are used. 


the manufacture squares, rip- 
ping usually performed strip- 
per. This machine equipped with 
circular table-saw and fence. Cants 
and boards are fed the machine 
manually and engaged powered 
feed-rolls. Strippers may the 
single multiple saw type and are 
located adjacent the bolter behind 
trimmer. More than one machine 
may used and combinations gang 
and single strippers often are em- 
ployed. 

Equipment varies, course, dif- 
ferent operations and largely de- 
pendent upon the degree mechani- 
zation effect particular mill. For 
example, operation producing 
flat stock, the lumber often directed 
from the bolter trim saw where 
major defects are removed and the 
material cut the required lengths 
The stock then directed one 
more straight-line rip saws where bar 
and additional defects are 
Following this operation, the 
may require final trimming length 
Finally, the flat stock graded 
sorted for bundling and shipment. 
handling material throughout 
operation may completely par- 
tially conveyorized. 

Two points economic 
which may stimulate further interest 


Manufacturers’ specifications. 
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bolter operations are the low raw mat: 
rial requirements and the relative: 


bolter installed the Research Sawmill operated 
Ottawa the Forest Products Laboratories Canada. 


low cost bolter machines, auxiliary 
equipment, and plant. 


Results Investigations 


The investigations 
bolter operations were conducted along 
two general lines: studies carried out 
search installation the Ottawa Lab- 
Part these latter studies 
were comparative nature, that is, 
similar was sawn con- 
ventional circular headsaw and the 
short-log bolter. This was done pri- 
marily obtain information necessary 
assess the possible general applica- 
tion and use the short-log bolter. 


These investigations have been based 
log and bolt size and tree size. 
mentioned previously, they were 
designed determine—for the short 
log bolter the production flat 
stock—percentage 
grade recovery, sawing time, sawing 
accuracy, recovery clear cuttings 
from bolter produced material, and 
the general application and use 
whih bolters could put. 


Percentage Lumber Recovery: 
expected, was found that bolt diam- 
eter sharply influenced lumber recov- 
ery. For instance, lumber recovery 
ranged from between and per 
cent for 5-inch bolt between and 
per cent for 15-inch bolts. gen- 
recovery figures were higher 
bolter mills than the sawmills saw- 
ing material similar quality. This 
increase varied between and per 
cent, based total solid volume 
the log. 

The bolter was obtained loan F.P.L. 


through the courtesy the manufacturer, 
Forano Ltd., Plessisville, P.Q. 


Diameter, length and quality were kept simi- 
lar far was possible. Defects affecting 
lumber grade were the basis 
publication No. 01737 (9). 


Grade Recovery: Grade recovery 
was found difficult factor 
analyze. For example, depending 
the type product, various grading 
rules may used which not Jend 
themselves readily comparison. 
these studies, some modification 
existing rules was necessary. Standard 
lumber was graded according the 
National Hardwood Lumber Associa- 
tion Rules for inspection Hardwood 
Lumber, and short length lumber was 
graded according modification 
these rules, which primarily ignored 
length cuttings one the deter- 
mining factors. Justification for this 
manipulation was borne out the 
yields and lengths cuttings ulti- 
mately recovered from the short lum- 
ber. 

one study white ash, com- 
parable trees were sawn both the 
sawmill and the bolter and the 
resulting lumber compared for grade. 


Fig. stock production the 
short-log bolter—sawing hardwood bolt 
parallel the bark for higher grade 
recovery. 
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Fig. 3.—Bolter produced stock, bundled and strapped, being 
end-coated prior shipment from the mill. 


This can, perhaps, most easily 
presented combining the three best 
and expressing the results 
No. Common and Better. The yields 
(Table No. Common and 
Better were obtained during this par- 
ticular study and represent comparative 
values which might generally ex- 
pected found. 


Table 1.—PER CENT NO. COMMON 
AND BETTER LUMBER BOLT AND LOG 
DIAMETER CLASS 


Diameter Class Bolter 
inches 


Average for all 


inches diameter (actually between 
and inches) higher grade recov- 
ery was obtained bolter methods 
than conventional methods and that 
above inches sawmill-produced lum- 
ber gave more favorable grade yield. 

felt that the explanation 
these trends may attributed almost 
entirely, with the exception normal 
sampling error, the usual sawmill 
practice removing large slabs dur- 
ing the first cuts. Not only does the 
wood substance such slabs usually 
comprise the highest 
the log, but moreover, the percent- 
age wood substance (based total 
log volume) contained these slabs 
increases sharply log size decreases. 
consequence, the effect diam- 
eter these values not 
nounced during bolter conversion 
during conventional conversion, be- 
cause comparatively small slab 
removed the former method. 

Sawing Time: During one study, 
values were recorded, for both the 
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32 20 
49 48 
: 
q 


bolter and the sawmill, the time 
required the headsaw converting 
logs and bolts various sizes into 
lumber. Since the Research Sawmill 
not equipped with either the facilities 
nor the personnel for full production 
sawing, actual sawing times are 
little value comparison with com- 
operations. However, since the 
Operations were consistent throughout 
for both types sawing, the com- 
parative trends are valid and are 
interest. 


Table TIME MAN MINUTES 
REQUIRED PRODUCE FT. 
B.M. LUMBER 


Diameter Class Sawmill Bolter 
inches Manmin./M. 
5 2050 2275 
6 m 1800 2030 
é 1550 1785 
1350 1575 
1150 1400 
10. Z 1000 1260 
850 1155 
750 1085 
| : 700 1050 
14 cs 650 1050 
15 600 1050 


Sawing Accuracy: Reference this 
topic brief, but can become 
important consideration when accuracy 
falls below certain levels. Table indi- 
cates the relative accuracies two 
methods conversion. 


Table 3.—SAWING ACCURACY 


Type Equipmen} 
Bolter Sawmill 


Scant __ 5 13 
Normal 
Plump 1 6 


will seen that sawing accuracy 
conversion. 


Recovery Clear Cuttings: 
portion these studies was aimed 
consideration yields and 
lengths. should remembered that 
the results obtained are primarily com- 
parative trends and not fixed values, 
and that depending upon the run 
logs—or the run lumber—these re- 
sults are subject modification. 


Cuttings are defined, for purposes 
these studies, pieces inches 
and longer, inches and wider, 


clear one face, and with the reverse 
side sound. Cuttings admit surface 
checks which dress out during sur- 
facing. 


The production clear cuttings 
from white ash lumber was recorded 
for both standard and short length 
lumber. Yields were related first the 
lumber from which they were cut and 
finally the standing tree. Table 
shows these yield relationships. 


will seen that there rather 
constant yield from trees which were 
converted bolter methods and 
variable yield—increasing with increas- 
ing diameter—from trees converted 
the sawmill. This also valid for the 
yields cuttings from the resulting 
lumber. 


These trends emphasized the fact 
that the effect log tree size 
not pronounced influence 
yields for bolter production for 
conventional production. The reasons 
for this are: 


Bolter operation for the produc- 
tion flat stock virtually auto- 
matic parallel the bark sawing 
method. The bolt visually 
that the saw cut follows the taper 
the bolt; all subsequent cuts the 
particular face are necessarily parallel. 
When the bolt turned, this process 
repeated and the net result 
wedge, tapered portion remaining 
the center. This portion may con- 
sidered equivalent the heavy slab 
normally removed during conventional 
sawing—the important distinction be- 
ing that the former method the 
center, pithy heartwood, may 
discarded unusuable while high 
quality sapwood wasted the latter. 


Another reason for increased 
yield attributable the bolt itself. 
Bucking tree into short lengths up- 
grades the resultant raw material 
three ways. First, reduces the effect 
taper; second, reduces elimi- 
nates crookedness; and third, pos- 
sible buck the tree eliminate 
large defects. The combination 
these factors together with the lower 


Table 4.—RECOVERY CLEAR CUTTINGS FOR EACH METHOD PRODUCTION, EXPRESSED 
PERCENTAGE TOTAL TREE VOLUME AND TOTAL LUMBER 
RECOVERED DIAMETER CLASS.* 


8 

Total Tree Volume 

(Newton’s Formula) cu. ft.____- 16.14 
Total Volume lumber ft. 2.0 
Total Volume Clear Cuttings ft. 63.81 
Per cent Tree Volume Converted into 

Per cent Total Volume Lumber 

Converted into Clear Cuttings 69.36 


*The variation yields clear cuttings may attributed 


Bolter Sawmill 


52.18 120.72 15.93 51.79 100.40 
330.5 781.7 72.60 315.6 620.5 
213.54 32.25 187.13 

34.10 34.00 30.11 40.90 

64.61 63.01 44.42 59.29 79.42 


imarily the grade distribution lumber 


from which cuttings were obtained. However, the 20-inch class, almost identical grade dis- 
tribution, for both groups lumber, produced considerably higher yield cuttings from standard lumber. 
suitable explanation afforded for this the present time; however, felt that possibly 
higher recovery cuttings obtainable from long, wide, high grade boards from the large diameters, than 
{rom short lengths of equivalent quality from identical diameters. Further investigation will be designed to 


provide an explanation of this apparent discrepancy. 
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volume slab material occasioned 
them tend increase both the quality 
and the yield lumber, particularly 
the smaller diameters. 


Although the yield, volume 
cuttings importance, length 
cuttings must also considered and 
the necessity lumber 
this basis evident. The manufac- 
turer, after having determined the 
actual yields, must estimate 
closely the sizes cuttings which are 
required and the distribution the 
sizes volume basis. Cutting 
are established periodically, but gen- 
erally similar items (with regard 
size) are required over long periods 
time. Thus, through 
representative bill, the manufacturer 
able determine what percentage 
the total volume required the 
various dimensions. This may then 
correlated the distribution 
found the factory, and depending 
upon the result, may either raise 
lower grade requirements rough 
lumber. 


Figs. and represent the cumu- 
lative percentage yields clear 
tings each length class obtained 
during one study from standard length 
lumber and from short length lumber, 
together with comparison typical 
sample industry requirements. 


will seen from these graphs 
that bolter produced lumber—all 
grades combined—-may expected 
yield the required sizes the line 
representing all grades falls above the 
line representing required Any 
yield the required sizes clear cuttings 
long remains above this line. 


Commercial cutting bills call for 
cuttings which fall into number 
lengths, but there not necessarily 
continuous regular distribution 
these lengths. Usually the cuttings 
these bills range from inches 
classes. this study, cuttings ranged 
multiples inch, and were obtained 
considering maximum volume ob- 
tainable with particular regard 
length. fitting these data 
ticular cutting bill certain amount 
waste would occur.* However, was 
felt that the results obtained, cut- 
ting maximum rather than 

requirements are based upon 
received from two prominent Canadian furnit 


was obtained, additional information from 
companies was not obtained. 


Wylie, Aubrey 1954. Lumber grades 
sizes relation product yields. Journal 
F.P.R.S., (4):176-180. Wylie has shown tat 
the percentage yield cuttings increases 
the number cutting lengths the bill; how- 
ever, this increase small. Two examples 
showed (1) the percentage increase yield 
(2) the increase from cutting 
infinite number 4%. 
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actual cutting bill give better 
general picture what could 
obtained. 


General Application 


These studies showed that the short- 
log bolter can have definite applica- 
improving the utilization 
nardwoods. The percentage the log 
bolt volume converted into lumber 
greater for the bolter than the saw- 
mill; there increase recovery 
the higher grades, sawing accuracy 
greater and recovery clear cut- 
‘ings adequate meet most cutting 
bills. 


Capital investment usually smaller 
bolter mill than sawmill but 
disadvantage productivity. The time 
number man minutes required 
saw ft. b.m. bolter mill 
considerably greater than saw- 
mill. However, the product the 
bolter mill better quality than 
that the normal sawmill because 
most the defects have been elimi- 
nated and usually commands 
higher price. 

These studies indicated, however, 
that the bolter not competitive the 
sawmill for the sawing normal 
commercial hardwood logs. felt 
that, most cases, the increased pro- 
ductivity the sawmill materially out- 
weighs the several advantages the 
bolter when sawing this type mate- 
rial. would appear that the bolter 
should considered basically 
utilization tool, since possible 
these machines effectively utilize 
smaller material and also use defec- 
tive and crooked trees that could not 
classed commercial logs for 
ordinary sawmill. 


One the major objections di- 
rected towards bolter manufactured 
material the comparatively large 
volume short length material which 
produced. However, these and other 
studies have shown that this volume 
not materially greater than that pro- 
duced ordinary cut-out methods 
from standard lumber. Per- 
haps the most convincing proof that 
bolter produced material can effec- 
tively integrated into the production 
line furniture factory the fact 
that considerable number furni- 
ture manufacturers integrate this 
material into their production lines. 


Flat stock produced the bolter 
mill easily handled; the usual prac- 
tice sticker and bundle after 
sorting and transport and kiln dry 
the material bundles, thus eliminating 
the handling individual small 
pieces. Since bolter produced stock 
free defective material, little 


useless material. 

not suggested that the short log 
fitted into any and all situations. 
does appear, however, 
could advantageously used pro- 
duce furniture stock from types and 
sizes trees that could not satis- 
factorily used conventional saw- 
mill. Perhaps the ideal employment 
unit sawmill that both could 
produce stock for furniture plants. 
such situation, large, straight, 
high quality logs could directed 
the sawmill and small, crooked, and 
defective logs could sawn the 
bolter mill. this manner, effective 
utilization could improved using 
the sawmill and bolter best advan- 
tage. 
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Discussion 


Fred Simmons (Northeastern 


Forest Experiment Station): One ex- 


Cumulatwe Per Cent of Total Volume 


Length m inches 


Fig. lengths required furniture industry compared cutting 
lengths yielded each grade standard lumber. 


Cumulative Per Cent of Total Volume 


Length 


in Inches 


Fig. lengths required furniture industry compared cutting 
lengths yielded each grade bolter produced lumber. 
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ample successful use the bolter 
northern New York mill owned 
furniture manufacturer. They 
have three bolters and short log 
standard sawmill. All logs are brought 
six feet long. Those less than 
inches diameter the bolters, 
larger ones are cut the conventional 
mill. these small logs, the bolter 
gets per cent more volume 
recovery and much higher grade recov- 
ery. Lumber production bolter 
probably averages around 4,000 feet 
per shift, but know installations 
making 7,000 feet per shift, with two 
men the machine. 

John Veach, Jr. (Bemis Hard- 
wood Lbr. Co.): the New York 
mill using short-log bolter gang 


Mr. Simmons: using the 
bolter. One important advantage the 
bolter the automatic taper. You are 
sawing parallel the bark and the 
taper comes out the core. This 
especially valuable for species like 
hard maple and white birch where sap- 
wood the material sought, but most 
hardwoods have lower grade core. 


Jack Pfeiffer (Oregon Forest Prod- 
ucts Lab): What are the drying prob- 
lems short lengths? 


Mr. Simmons: When they are dried 
steel-strapped and end-coated bun- 
dles that are broken the planer, 
there practically degrade. This 
dimension stock manufactured 
length with only 2-inch trim allow- 
ance; thus the end-coating eliminate 


Pulp Chips and Tanbark from 


seasoning checks. actual advantage 
drying bundled stock that 
greater volume can handled ‘the 
same space because the absence 
overhanging lengths standard 
lumber. Moreover, because this di- 
mension stock, drying performed, 
effect, only usable material. 


Mr. Pfeiffer: How wide bundle 
used 


Mr. Simmons: 24. This bolter 
being used more and more the 
furniture industry. They advance and 
recede with foot pedals. The rate 
advance 240 ft. per minute and 
receding 360 feet per minute. Band 
bolters have not worked out. The 
pushes the bolt down and out and the 
bolt not stable the carriage. 


Hemlock Slabs 


Eastern Regional Research Laboratory, Eastern Utilization Research Branch Agricultural 
Research Service, Department Agriculture, Philadelphia, Pa. 


KOEPP 


Forest Products Research Division, Michigan College Mining Technology, Houghton, Mich. 


Utilization hemlock sawmill wastes dual interest: 
source tannin materials and pulp chips. process has been 
developed for separating hemlock slabs into bark fraction suitable 
for tanning extraction and wood fraction for pulping. flow 
sheet and cost estimate for proposed plant are presented. 


SEVERAL YEARS the De- 

partment Agriculture has been 
actively engaged the development 
domestic tanning materials 
mitigate the almost com- 
plete dependence our heavy leather 
industry foreign sources vege- 
table tannins (7, 17, 18, the 
present time the equivalent more 
than 100,000 tons pure vegetable 
tanning materials are consumed (18) 
each year this country, principally 
for the manufacture leather. Only 
years ago, fully 50% this con- 

Presented title only Session III, Log- 


ging and Milling, Ninth National Meeting, 
FPRS, June 21-24, 1955, Seattle, Wash. 


cited. 
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sumption was produced from domestic 
tanning raw materials: chestnut wood, 
oak bark, and eastern hemlock bark. 
The chestnut blight rendered commer- 
cial chestnut stands virtually extinct 
(5) while rising labor and transporta- 
tion charges placed oak and hemlock 
bark less favorable competitive 
position with foreign tannin sources, 
resulting our almost complete de- 
pendence foreign vegetable tannin 
supplies both raw finished 
extracts. 

Concurrently there tremendous 
increase pulp and paper production 
which threatens deplete our forest 
reserves. therefore necessary that 
utilize forest resources more effec- 


tively. has been said that have 
potentially available, but unused, 
enough tannin-bearing barks within 
our borders supply twice our needs 
and that there exists sawmill waste 
enough wood fiber supply much 
our expanding pulpwood requirements 
(12). The wastes from some species 
such hemlock, oak, Douglas-fir, and 
Sitka spruce can potentially supply 
both pulp chips and tanbark. 
Recently progress has made 
utilizing heavy sawmill wastes, par- 
ticularly with large mills the far 
west (3) and south (10) which can 
finance the heavy investment saw 
log debarker. This, however, repre- 
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sents only fraction the total poten- 
tial the south, northeast, and mid- 
west where the small sawmills cut 
most the lumber (12). Many meth- 
ods debarking sawmill wastes have 
been proposed and used the past 
few years. Most are impractical, too 
expensive, impair the use tannin- 
bearing barks for extract manufacture. 

The air-flotation method for the 
sorting granular materials, 
described André (2), appears ca- 
pable satisfying the physical specifi- 
cations both the wood chip and 
tanbark products, namely, wood chips 
suitable for pulping and bark-wood 
concentrate containing 10% tannin. 
This method, which depends spe- 


cific gravity differences well 


tive size and shape the particles for 
efficient segregation (11), has been in- 
vestigated for the recovery oak bark 
from scrub oaks (4, 9), oak slabs and 
cordwood (21), and for the produc- 
tion quality pulp chips from un- 
barked spruce (6). 

Prelimjnary work this study dem- 
onstrating the feasibility segregat- 
ing bark and wood chips from well 
seasoned eastern hemlock slabs and 
edgings has been reported (16). 
remained determine, however, what 
production conditions would most 
practical, the seasoning time required 
satisfy various aspects the prob- 
lem, and the production costs. 

pulp cleaning device, 
(15, 22), the Hammermill 
Paper Co. and the Howard Smith 
Paper Mills Ltd. should promote the 
use sawmill wastes for pulping 
increasing the bark tolerance, and 
permit commercial sale chips with 
perceptible bark content, even for 
sulfite pulps. 


Process 


Seasoned hemlock slabs 
tached bark are chipped manner 
detachment bark and 


mention commercial products and 
anywhere this paper does not imply 
they are endorsed recommended the 
nature not mentioned. 
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Fig. drying banded 4-foot hemlock slabs. 


330 «6360 
SEPT. 14817 
1953 


Fig. Carthage tilted portable slab chipper. 


wood while producing pulp-type chips. 
The chips are screened into lots 
uniform particle size and except for 
the fines, are segregated air-flotation 
into bark and wood chip concentrates. 
The fines which are high 
content are added directly the bark 
concentrate. 

Seasoning: The seasoning the 
slabs necessary for several reasons: 
seasoning essential for good scpara- 
tion the bark and wood during 
chipping, bark must seasoned 
cured less than 20% moisture 
prevent tannin deterioration bac- 
terial action during storage and 
produce quality extract. 

Thirteen tons 4-foot hemlock 
slabs were procured from the North- 
woods Timber Co., Baraga, Mich. Two 
weeks after cutting, the slabs were 
banded into 400-500 pound bundles 
and shipped Carthage, Y., for 
outside storage and periodic chipping 


tests. Only slabs with attached bark 


and wood were included for the test. 
was estimated that per cent 
weight the waste 
wood which can 
rately produce pure wood chips. 
The slabs consisted 
Lot was from trees felled Sep- 


Fig. 3.—Slabs removed from chipper show- 
ing chipping action. Above: chip- 
per; below: Vertical disc chipper. 
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tember 1952 after the close the 
peeling season and Lot was pro- 
duced from trees felled July and 
August 1952 during the peeling sea- 
son. The banded slabs were stacked 
two rows with the top covered 
tarpaulin free snow 
and ice. Fig. shows the rate dry- 
ing during one year’s storage from the 
time slabbing the logs. took 
more than months’ seasoning 
winter and spring seasons lower 
moisture content Lot slabs below 
20% and 9-10 months for Lot 


Chipping: these tests, two 
models disc type slab chippers man- 
ufactured the Carthage Machine 
Co., Carthage, Y., were used. Each 
has horizontal power feeding device 
which stabilizes the slabs during chip- 
ping produce chips with uniform 
fiber length. The tilted disc model, 
Fig. such that the knife enters 
the bark and then the wood, giving the 
bark differential thrust which ap- 
parently aids detaching the bark 
from the wood. This can seen 
Fig. The top slab shows the type 
cutting action obtained with the 
tilted disc chipper. 

the vertical disc type chipper, 
lower slab Fig. the knives enter the 
edge and cut diagonally across the 
slab, cutting both bark and wood si- 
multaneously with apparent differ- 
ential action. Furthermore, this cutting 
action produced more wood fines and 
slivers which reduces both the pulp 
chip yield and the bark content the 


fraction through 3-mesh. 


The degree detachment obtained 
with each chipper both lots and 
the relative detachment obtained with 
respect seasoning time and moisture 
content shown Table Fig. 
correlates detachment obtained with 
moisture content the chips both 


q 


Table 1.—CHIPPING TESTS SEASONED HEMLOCK SLABS 
Per cent Weight Attached Bark and Wood 


chipper with the knives set produce 
fiber length chip given 
Table 


Lot Lot 
Felled Sept. 1952 Felled 1952 


Air Flotation: Pilot-plant runs were 
Content Tilted Vertical Tilted Vertical 
Days Seasoned When Dise made samp hemlock chips 
Date Test Since Slabbing Chipped Chipper Chipper Chipper produced Carthage, Y., deter- 
41.6 8.8 mine segregation results previously 
148 slabs known history under produc 
143 chips are screened into five fractions: 
3-mesh screens, and through 3-mesh 
359 11.9 1.95 screen respectively. Under production 
645 1.2 chip stream the screens although 
Tilted Dise Vertical was these tests. The 
separately model Sutton 
1/ 6/52_- Over One-Year-Oldt 10.7 1.0 


*Samples not taken time chipping—believed below 15% moisture. 


+Special lot about one-year-old; felling period unknown. eo : : 
lot over one-year-old and stored under cover one month before chipping; felling period unknown. 


lots immediately after chipping 
both chippers. was estimated that 
more than weight attached 
bark and wood the chips would 
prevent adequate segregation. 


For Lot (July and August 1952 
fall), the same detachment was ob- 
tained for each the three tests 
5-, and 12-month seasoning when 
using the tilted disc chipper. special 
lot (of unknown felling period) over 
one year old and held under cover 
for one month before chipping also 
gave excellent results the tilted disc 
chipper. 


shown Fig. appears that 
critical conditions exist below which 
improved detachment was ob- 
tained with both chippers. The vertical 
disc chipper did not give good 
results the lower moisture contents 
the tilted disc Lot (July and 
August’ fall). Both chippers gave 
equally good detachment well sea- 
soned Lot slabs (September fall). 


was concluded these tests that: 

slab chipper with cutting 
action which imparts differential im- 
pact force the bark during chipping 
would give satisfactory detachment 
bark and wood during chipping after 
only months’ seasoning but that 
chipper with less desirable cutting 
action might give adequate bark and 
wood separation well seasoned 
slabs. 

seasoning time 9-10 months 
the open required during the fall 
and winter seasons reduce the mois- 
ture content the bark below the 
safe storage limit 20% moisture 
the wet basis, although storage start- 
ing during the late spring and summer 
months may give more rapid drying. 

trees felled the close 
the peeling season, tightening the 
bark occurs which makes bark separa- 
tion more difficult even after year’s 
seasoning. 

typical screen analysis the slab 
chips produced the tilted disc slab 


Steele and Steele specific gravity 
rator (Fig. 5.) 

Each flotation produced wood frac- 
tion, middle fraction, and 
fraction. the double 
described preliminary paper (16), 
the middling fraction 
separately, resulting secondary wood 
and bark fractions and small mid- 
dling portion. The wood product 
made the wood fractions from 
each segregation combined. Similarly, 
the bark fractions are combined with 
the through 3-mesh fines make 
the bark product. 

Previous results showed 
double pass system could produce 
99% pure wood product and 80% 
bark product from well seasoned chips 
good yield. Table gives the re- 
sults typical two-pass segregation 
run hemlock slabs from trees felled 
July and August and seasoned 
months after slabbing before-chipping 
tilted disc forced feed slab chip- 
per. With these less seasoned slabs, 
was only practical produce wood 
fraction containing 98% wood, but 
the bark fraction remained substan- 
tially the same, containing 81% bark. 


Table 3.—TWO-PASS SEGREGATION BARK AND WOOD CHIPS FROM SEASONED HEMLOCK SLABS AIR-FLOTATION (RUN 3NH) 


Chips Segregated Wood Products Middlings Bark Products 
Opening Opening tor Total Content Total Content Total Content Total Content Total Content Total 
1.000 0.645 35.23 33.0 394+ 12.63 1.28 11.01 7.8 16.89 73.1 
0.645 0.437 27.54 41.0 252 8.59 1.25 7.89 22.6 11.06 92.8 
0.437 0.279 13.64 58.9 129 2.35 1.03 3.77 24.4 7.52 93.2 
0.279 0.034 15.01 70.9) 186 
Total - 100.00 46 961 
Reflotation Middlings (Chips from Chute above) 
1.000 0.645 7.8 98 3.93 3.10 2.47 4.61 
0.645 0.437 22.6 69 1.94 3.32 1.96 6.99 3.57 33.3 0.41 79.2 
0.437 0.279 24.4 33 0.93 4.48 2.40 26.5 0.44 67.9 
Composite Products, % of Feed - - - - - Wood: 34.80 Diseards: 10.58 Bark:54.61 
Composition 98% Wood 73.9% Wood 81% Bark 


*Lot Chips, 1.4% attachment. 
fraction retained screen. 
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Screen Size Retained 
Over Opening Retained 
1.00” 200.0 
2-mesh 0.437 901.8 
2-mesh 3-mesh 0.279 514.5 
20-mesh 0.034 510.5 


Fig. 5.—Air-flotation segregation hemlock slab chips. 


additional run (No. 5NH) was 
made using the two-pass system 
3200-pound lot chips cut the 
same chipper from the same lot 
slabs, but after months’ seasoning. 
This run was made simulating produc- 
tion conditions. The results are sum- 
marized Table together with the 
results other segregations for com- 
parison. Both products were improved, 
containing 99% wood and 83% bark 
respectively with slight decrease 
discards. 

The feasibility producing 95% 
wood product using single pass 
over the table was also investigated. 
Tests showed that 95% wood chip 
product could obtained directly with 
little discards while producing 
80% bark concentrate product 
before. Results such run (No. 
6NH) with chips similar that used 
other tests shown detail 
Table and are compared the re- 
sults 2-pass runs Table 

94.5% wood fraction and 
79.8% fraction were obtained 
with very little material discarded. 

Addition chips from the bark-free 
normally representing 10% 
sawmill waste would yield wood 
containing about 95% wood. 
system 95% wood frac- 


Table 2.—TYPICAL SCREEN ANALYSIS SLAB CHIPS 


Total Wood 
6.31 81 
29.32 
28.45 
16.23 45 
16.11 30 9 
3.60 12 
8 
100. 00 54 


LOT TILTED CHIPPER 


LOT A- VERTICAL biSC CHIPPER 
Lote- ° 


SPECIAL LOT- 
TILTED DISC CHIPPER 


SPECIAL LOT - 
VERTICAL 


WEIGHT ATTACHED BARK WOCD CHIPS 
~ 


MOISTURE CHIPS WET BASIS) 

Fig. 4.—Correlation the detachment bark and wood obtained 
during chipping with moisture content the chips. 


Table 4.—COMPARISON SEGREGATION EFFICIENCIES 
HEMLOCK CHIPS CUT FROM SEASONED SLABS 
TILTED DISC CHIPPER* 


2NHt 3NH 


5NH 6NH 


Months Seasoning as Slabs _- Over 1 year 8 12 5 
Bark-Free Slabs Yes Yes Yes 
Bark Content %-.-...------ 36 46 46 45.5 
Attached Bark and Wood 

Total 1.0 1.4 1.4 1.5 
Process Used. -_.-.....-- Two Pass Two Pass Two Pass One Pass 
Wood Product % of Feed__- 51.5 34.0 40 46.5 
Composition Wood Product 

Bark Product %-of 39.7 54.6 50.2 53.1 
Composition ‘Bark Product 

% 78 81 83 80 
Wood Composite Wood Product 

% Tetel Wweee. ..........- 77 65 72 80 
Bark Composite Bark Product 

........... 92 93 92 94 
Discarded % of Feed_____.______ 8.8 10.6 9.8 0.4 
Composition Discard, 75.1 73.9 66.2 


*Moisture of chips as floated 10-15% (on the wet basis). 
+Reported in reference (16). 


tion acceptable for pulping. flow 
diagram illustrating this process 
shown Fig. 

The bark and wood content the 
slabs will vary markedly from lot 
lot and will affect the quantity each 
product shown Table The 


the wood portion hemlock slabs 
consists knots which are removed 
from the wood product during the 
flotation process. 


Evaluation the Products 


ciency the segregation process is, 
therefore, best indicated the rela- 
tive amount bark and wood recov- 
ered the respective products and 
the amount discarded exclusive 
knots which are undesirable either 
product. 


Wood Chips: The wood chip prod- 
uct this segregation process should 
attractive raw material for both 
sulfite and kraft pulping where 
cently developed pulp cleaners are 
used. The almost complete removal 
knots from the wood 


Table 5.—SINGLE PASS SEGREGATION BARK AND WOOD CHIPS FROM SEASONED 
HEMLOCK SLABS AIR-FLOTATION (RUN 


Cc ‘hips Segregated 


“Seren ‘Fraction Wood Products Bark Products 


ee Chute 1 and 2 Middlings Chute 3, 4, 5 
Through On / Bark Feedto %of Bark % of Bark % of Bark 
Opening Opening Separator Total Content Total Content Total Content 
Inches Inches Retained Fraction Ibs. Chips % Chips % Chips % 
1.00 3.78 18.9 unprocessed 
1.00 0.645 29.50 30.8 111 9.8 6.76 9.69 80.0 
0.645 0.437 36.7 112 18.0 4.73 28.0 11.1 88.8 
0.437 0.279 17.04 55.2 6.2 5.55 10.9 
100.00 45.5 374 44.0 0.39 51.9 
Possible Recovery 
Rechipping 2.5 0.02 1.3 
Composite 46. 0.4 53.2 
Composition of Products... 94.5% Wood 72.7% Wood 79.8% Bark 


*Lot B chips, 1.5% attachment. 


tHigh concentration of knots removed at Chute 5. 


recovery rechipping fraction based the distribution bark and wood obtained 


for the segregation of —1” fractions. 
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desirable sulfite pulping because 
knots are not pulped the sulfite 
liquor and are subsequently removed 
the pulp screens. This will least 
partly compensate for the loss yield 
imposed the residual bark compared 
regular run chips which contain 
appreciable unpulpable knotty material. 
Sulfite test sheets were made 
determine the pulping qualities 
99% and 95% wood product. The 
results showed that even the bark 
content was too high produce 
clean bleachable pulp; but after cen- 
tricleaning (15, 22), each sample 
produced bleached test sheet 
strong and clean sheets from regular 
run mill-peeled hemlock pulpwood. 
normal amount chlorine was 
quired for bleaching each case. 
The 95% wood product required 
somewhat larger discard pulp 
screenings than normal while the 99% 
wood sample lost slightly less material 
screening than the normal pulp. 
The tests indicated shorter cooking 
cycle was desirable with these dry 
chips. (Test chips contained 10% 
moisture wet basis). Use dry 
chips from sawmill wastes will, there- 


SEGREGATION AIR DRIED HEMLOCK SLAB CHIPS 


fore, require separate pulping. Since 
the pulp cleaner required 
using both 99% wood chips and 95% 
wood chips, would not economi- 
cal operate the double flotation 
process and discard part the wood 
obtain the higher purity. 

Tanbark: The bark concentrate 
good hemlock tanning raw material 
and compares favorably with the tradi- 
tional peeled hemlock bark which, 
years back, was the only tanning mate- 
rial many American tanners used 
produce heavy leather. This vegetable 
tannin still demand although high 
bark handling and bark shipping costs 
have reduced its use competition 
with foreign supplies. The tannin 
analysis (1) various bark concen- 
trates produced during these tests aver- 
aged about 10% the moisture-free 
basis shown Table The tannin 
contents the pure barks are the 
range 14% expected for 
commercial peeled Michigan hemlock 
bark (17). The tannin content hem- 
lock barks, however, varies with local- 
ity and age the tree, location 
sample the tree, and may vary with 
the seasons (4). 


Table 6.—TANNIN 


The bark concentrate can con- 
veniently stored bins silos and 
can conveyed the usual methods. 
This should considerable advan- 
tage over the present high labor 
quirements for the handling and stor- 
age peeled bark. Some further com- 
minution the bark retained 
0.437” opening (see bark product size 
distribution, Table 5), may desir- 
able. The 20% wood portion, although 
contributes but little tannin the 
sample, does facilitate bark handling 
reducing the tendency 
during extraction (8). 


local tanning extract manufac- 
turer after analyzing small sample 
this bark product considered 
acceptable source hemlock extract. 


Costs 


cost estimate for the production 
tanbark and pulp chips from hem- 
lock slabs and edgings 
flotation method was made based 
the single pass process capable pro- 
ducing 95% knot-free wood chip 
product and 80% bark concentrate. 
Inasmuch the development pulp 


CONTENT BARK CONCENTRATES 


(MOISTURE-FREE BASIS) 


Bark Purity 
(Soluble 
Concen- Soluble Tannin Solids 
Pilot Plant Run trate Solids Basis) 
3NH 14.24 9.44 66.3 
SLABS 
BARK CONTENT 
FREE 
Table SHEET 
PROCESSED SEPARATELY 
On SAME 28.0% 27.0% 160% 19.0% Costs 
Dollars* Dollars 
Dollars Per Ton Per Ton 
Per Day Tanbark Chips 
WOOD CHIPS 
Material—125 tons $6.00/cord 
681.25 
Credit: 5.26 tons discards 
Fig. 6.—Flow sheet for the segregation hemlock slab 
Indirect Labor 
chips made from seasoned slabs. a. Supervision___._---- 37.00 0.204 0.407 
b. Watchmen. 6.00 0.033 0.066 
Item Office 8.00 0.044 0.088 
No. Description Price 
Indirect Expense 
1. Belt conveyor—slab storage to chipper___.._-__.........--- $16,960.00 a. Insurance, public liability and fire 8.80 0.048 0.097 
2. Slab chipper—power fed—150 15,900.00 17.60 0.097 0.194 
5. Vibrating chip screen, enclosed, 60 sq. ft., 2 deck, e. Social Security____--- Route 4.25 0.023 0.047 
and 3,940.00 f. Workmen’s Compensation _. 3.51 0.019 0.039 
6. Vibrating chip screens, enclosed, 40 sq. st., 2 deck, g. Unemployment Insurance_. : 17.50 0.096 0.192 
7. Re-chipper—500 lbs./hr. capacity _ 700.00 >... 57.59 0.317 0.634 
8. Hoppers—4 : 1,160.00 j. Steam 2.92 0.016 0.0382 
10. Specific gravity separators —size BXM-200—7 required 14,920.00 6.25 0.034 0.069 
11. Screw conveyors 2,540.00 Factory 6.01 0.033 0.066 
14. Screw conveyor 700.00 Total Factory 385.83 2.122 4.245 
15. Tank—wood diam. dee 300.00 Factory 1291.30 7.103 14.206 
16. Screw conveyor 1,000.00 9. Interest on working capital. 19.99 0.110 0.220 
17. Screw conveyors 1,340.00 10. Administration and General Expense 48.47 0.267 0.533 
20. Screw conveyor 830.00 12. Selling Cost... ____- 90.89 0.500 1.000 
21. Tank—wood 12’ diam. x 13’ deep 1,560.00 — - 
22. Concrete pits for 2,740.00 13. Cost make and 7.980 15.959 
23. Pneumatic carloading equipment 2,880.00 
*Assumes value tanbark that pulp chips. All tons are short 
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cleaning devices has been shown 
capable cleaning pulps made from 
chips containing small amounts 
bark, felt that wood chip prod- 
uct containing about bark would 
compare pulp yield regular run 
chips containing about the same 
amount knots. 

This cost estimate assumes that the 
slab processing plant new 
and independent enterprise, even 
though, realized, should logi- 
cally operated connection with 
pulp mill or, better still, tannin 
the proposed slab processing facilities 
will have capacity 125 short tons 
slabs per day operating hours 
per day and 300 days per year. The 
slabs will obtained from sawmills 
The sawmill will band 4-foot slabs 
and edging into bundles 
and store them the open for 9-10 
months before shipping the slab 
segregation plant. estimated the 
slabs will cost per cord delivered 
and the basis that one cord air- 
dried slabs produces 2,200 pounds 
chips, the raw material cost the 
chips will $5.45 per short ton. 

flow sheet the process, Fig. 
shows the relative quantities chips 
each stage the operation while 
operating typical slabs. as- 
sumed that 10% the slabs and edg- 
ings will bark-free. This portion 
will run separately produce pure 
knot-free chips upgrading the overall 
wood product. yield 85% the 
bark-free slabs assumed. This 
based knot content 7.5% and 
the production 7.5% wood fines 
during chipping. For the normal slabs 
with attached bark, 97% yield was 
assumed for the cost estimate, allow- 
ing for losses discards small 
portions required maintain the 
required purity the products. This 
gives 62.04 short tons 
wood chips, 57.7 short tons tan- 
and 5.26 tons discards per 

ay. 

Table lists the capital costs for 
125-ton-per-day plant erected the 
Upper Peninsula Michigan Area; 
Table summarizes the equipment 
quired with estimated costs; and Table 
gives estimates production costs 
based 300-day year, 24-hour per 
day operation. 

The respective production costs 
the tanbark and pulp chips produced 
are figured the basis that the pulp 
chips have twice the market value 
the tanbark. Therefore, they must carry 
the greater part the costs since the 
costs solely attributable the bark 
iraction are low. 

Assuming the pulp chips and tan- 
have sale value $20 and 


Table 7.—CAPITAL COSTS 


Land and site preparation—3 acres__ $ 1,500.00 
Roads and parking areas 11,800.00 


siding, 1000 9,000.00 
41,140.00 
Boilers for heating.__..._....------ 1,200.00 
Erection of equipment— 

Piping and 5,820.00 
Erection of piping and ductwork - - - - 3,490.00 
2,330.00 
1,960.00 
8,770.00 
Transportation facilities— 

18,000.00 
Freight 1,600.00 
Office furniture and 800.00 
26,400.00 
Total fixed 264,150.00 
$120,000.00 


$10 per short ton plant respec- 
tively, the annual net sales would 
$534,000, giving gross annual profit 
$147,000 which, after deducting the 
usual administration, research and sell- 
ing expense, and income tax, gives 
net return $47,500, approxi- 
mately 18% return the fixed capital 
investment. 

Cost estimates for the 2-pass flota- 
tion process which yields 98-99% 
wood fraction show this process 
less attractive since this wood product 
probably could not sell sufficient 
premium over the 95% product 
compensate for the lower wood yield 
obtained and the additional equipment 
and processing costs entailed the 
second flotation. 


Conclusion 


Under current economic conditions, 
the utilization hemlock sawmill 
wastes the Upper Peninsula Michi- 
gan Area dependent the utiliza- 
tion the bark well the wood 
portion the slab because the bark 
represents about 40-50% the waste. 
The air-flotation method can eco- 
nomically operated produce pulp 
chip product which 
acceptable for sulfite and kraft pulp 
making provided market for the bark 
product can obtained. This will 
require the erection bark extraction 
facilities the area. Market surveys 
have shown there sufficient demand 
for hemlock extract assure the sale 
extract produced this scale. Such 
extraction plant would also have 
available large quantities peeled 
hemlock bark produced nearby 
pulpwood byproduct. This extract 
plant would excellent loca- 
tion supply tanneries the Lake 
States and the midwestern areas. 
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Young-Growth Douglas-Fir: 


JAMES SNODGRASS 


Large percentages studs cut from small, young Douglas-fir 
timber were not degraded because warp when air seasoned under 
virtually restraint. However, the predisposition the studs 
twist markedly when they contained material from close the 
centers logs appears present problem. Relationships between 
magnitude warp and moisture content were almost linear the 
range per cent moisture content. 


Introduction 


URING THE PAST DECADE, the 

Douglas-fir region there have de- 
veloped almost mushroom fashion 
small sawmills high productivity 
which specialize sawing studs. This 
lumber product being turned out 
World War building needs. gen- 
erally eight-foot stick, precision 
trimmed and nominally inches 
dimensions, although 3-inch 
studs and lengths somewhat over 
under feet are prepared for special 
orders. 


Some mills use anti-stain chemicals 
when the studs are shipped green. 
Water-repellent end coatings are ap- 
plied smooth-end-trimmed stock 
some mills, while other operations 
there are kiln- and air-drying facili- 
ties season rough-green studs before 
they are dressed, trimmed, graded and 
loaded into cars for shipment. 


Sawing equipment the various 
stud mills differs greatly. Telford (1) 
has studied equipment needs and 


has prepared general guides 


eton operating costs and mill pro- 
ductivity where various sawing units 
are used manufacture lumber from 
small logs. Trade journals have de- 
scribed stud mills built recent years 
(3). 

The mills visited during the present 
study were representative types and 
the majority were cutting only studs 
from small, young timber. Four excep- 
tions were one tie mill and three mills 
conventional design which sawed 
long timber the 
growth” type varying diameter 


Presented Session II, Wood Drying, Ninth 
National Meeting, FPRS, June 21-24, 1955, 
Seattle, Wash. 
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from about inches. Mills 
cutting old-growth Douglas-fir, wheth- 
not they cut studs exclusively, 
were not included the study. 


The Warping Problem 


Warping, deviation from straight- 
ness and flatness lumber, can 
provoking problem the lumber 
manufacturer, but also problem 
merchandisers and users lumber. 
Certain amounts distortion lum- 
ber can attributed inherent char- 
acteristics the material and seem 
have been accepted, perhaps 
tolerated, its users for many years. 
Carpentry skill and wise use lum- 
ber building job causes the offend- 
ing pieces disappear into the struc- 
ture the form fire stops, cripples, 
bracing, and for other purposes 
where short material can used effec- 
tively. Now and then, however, badly 
distorted pieces have discarded 
and this practice results waste. 
not suggested that the situation just 
described exists extensively. However, 
suggested that there may prob- 
lems this nature and they require 
study. 


Objective and Associated Work 


Since attention being focused 
the milling young-growth Douglas- 
timber into building studs, and 
since this type lumber inevitably 
will compared with its old-growth 
counterpart, the Oregon Forest Prod- 
ucts Laboratory undertook survey 
the nature and extent 
warping problem involving this lum- 
ber item. The study was designed 
measure the predisposition warp 
displayed samples the output 
number stud manufacturers scat- 
tered throughout western Oregon. 


Small-diameter young timber may 
present problems warping because 
abrupt curvature the annual 


Associate Professor Forest Products, School Forestry, Oregon State College, Corvallis, 


growth rings, presence abnormal 
tissue such compression wood, and 
presence juvenile wood 
vicinity the pith. 

There have been few previous stu- 
dies warping. King’s work (4) 
apparently was progress about 
the time the Oregon study was made, 
the summer 1953. Torgeson has 
presented some information the 
warping hardwood lumber (5). 
Conversations with lumber association 
representatives revealed that num- 
ber years ago study was made 
the warping kiln-dried old-growth 
Douglas-fir lumber several sizes and 
lished report the results this 
study, although the conversations men- 
tioned brought out the 
warping, particularly crook, was low 
incidence for the type material 
studied. 


Anderson, Knauss, and Frashour 
(6), working with ten kiln charges 
totaling about board feet, found 
that planer split and warp, combined, 
was the most important number 
degrading factors causing drop 
during the seasoning and ma- 
chining young-growth Douglas-fir 
8-inch common dimension lum- 
ber feet long. Number common 
lumber was down-graded the extent 
5.7 per cent and Number common 
lumber 3.8 per cent when kiln sched- 
ules calling for low final relative 
humidity were used. When schedules 
requiring higher final relative humidi- 
ties were used, however, the percent- 
ages degrade because planer 
split and warp were only 1.2 and 1.1 
per cent, respectively, for the two 
grades mentioned. 


Knotholes, loose knots, and edge 
knots, combined, became more im- 
portant degrading factor than the 
planer-split-and-warp difficulty the 
Number grade when the high final 
relative humidities were used. Al- 
though warp was not separated from 
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Fig. 1.—A minimum flatwise restraint provided for air seasoning 
young-growth Douglas-fir studs use two-section pile. Several 
twisted pieces can seen, one particular the top course 


the lower section. 


planer split this study, rea- 
sonable suspect that planer split 
caused principally roll pressure 
the planing machine when cupped 
lumber being surfaced. Further, 
has been indicated one the in- 
vestigators that planer split, rather 
than various forms warping such, 
was the predominating cause the 
drop grade. Crook, bow, and twist 
apparently occurred 
amounts. 

The study most closely related 
the present one King’s, because 
involved studding cut from relatively 
small timber. However, this work was 
confined observations southern 
pine lumber following its drying and 
during its storage few repre- 
sentative retail lumber yards. Its pur- 
pose was evaluate the effectiveness 
certain chemicals and other treat- 
ments applied the lumber alle- 
viate might occur 
because moisture gain loss while 
the lumber was stored. 

contrast, the present study was 
designed determine how large 
incidence warping might ex- 
pected studs permitted air-dry 
virtually free restraint under 
weather conditions prevailing west- 
ern Oregon during the summertime 
and measure the warping magni- 
tudes which occurred. effort was 
made prevent control the 
development the warp. 


Procedure 


Field work for the present study 
was completed during the summer 
1953. The analysis results and some 
related studies were carried during 
the following year and half. 


Field Procedure: was 
permit the green studs distort 
freely possible and therefore 


4-inch strips. 


Fig. 2.—Oblique view special two-section air-seasoning rack. 
These randomly selected studs have not been trimmed. 4-inch 
lumber was used for pile supports; stickers were surfaced 


Fig. 3.—A study pile air-dried studs being broken down for 
inspection. Warp measurements were made with reference the 
right-angle jig (arrow) which stud has been placed. Deviations 
from the plane surfaces the jig were measured sixteenths 


inch. 


assume, they dried, the forms 
warping characteristic the pieces 
under study. Accordingly, each mill 
site the selected sample lumber was 
piled for air seasoning with consider- 
able edge space allowed between the 
sticks each course. Further, 
shown Figs. and the finished 
pile had two sections, 
having five courses ten studs. Each 
section was independent the other 
and thus was provided minimum 
flatwise restraint the bottom courses 
lumber the pile’s sections. Pro- 
tection from rain and direct sun was 
afforded the lumber roof over 
the pile constructed materials avail- 
able the mill site. 

Approximately 100 8-foot, rough- 
green studs were randomly selected 
from 4-inch lumber each 
western Oregon sawmills, Mill 
etc. One sample sticks was 
selected from green, surfaced material. 
The majority these mills were cut- 
ting studs exclusively. 

The selected green studs were in- 
spected for straightness and rough- 
graded during the piling operation, and 
thin wafer one-half one inch 
along the grain the wood was cut 
with portable saw from the end 
each stick for determination ring 
count and specific gravity. 

After they had seasoned, the piles 
studs were broken down and meas- 
urements were made the moisture 
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content and magnitude warping, 
any, each piece. Moisture contents 
were determined with resistance-type 
electric moisture meter fitted with elec- 
trodes suitable for use two-inch 
lumber. The right-angle jig shown 
Fig. was used facilitate measure- 
ments warp. All deviations from 
straightness the lumber were meas- 
ured sixteenths inch. Bow and 
crook were measured from the surface 
the jig the warped stud. the 
case twist, the elevation the 
fourth corner the wide face the 
stud was measured vertically from the 
surface; the other three corners 
the stud would lie plane and 
hence would contact with the flat 
surface the jig. check the 
twist measurements, these deviations 
were measured diagonally opposite 
corners each twisted stick. Cup was 
not measured was relatively unim- 
portant this width stock. 

few mills with planing facili- 
rough-dry material through 
facing operation and make obser- 
vations the amount planer skip, 
indication dry undersize, and the 
reduction warping because 
surfacing. 

The bulk each sample rough, 
dried studs was returned the co- 
operating mill’s production without 
further observation, but 
pieces from each mill were brought 
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Table 1.—BASIC DATA SEASONING AND GROWTH-RING COUNT 
TWENTY LOTS YOUNG-GROWTH DOUGLAS-FIR STUDS 


Drying Final 


Pieces with rings 


per inch of: 
Moisture content 
Less Five 
than than 
Pile Pieces time average Range four five more Mill type 
Per Per Per Per 
days cent* Per cent* centt centt centt 
See eee 100 44 13 12-14 1 15 85 Twin circular 
| See eee 100 33 16 15-18 7 40 60 Twin circular 
100 50 21 18-24 3 22 78 Circular 
| OS EES ees 99 30 16 14-17 2 16 84 Twin circular 
SS eee en 99 29 19 16-21 13 28 72 Cant resaw 


*Based oven-dry weight. 

+Based on total pieces in lot. 
tSurfaced four sides before seasoning. 
With horizontal band resaw. 


the laboratory for additional study. 
This sub-sample was randomly selected 
from material accumulated the field. 
The retained studs proved useful be- 
cause they made possible study un- 
der controlled conditions the re- 
lationship warping moisture loss. 

Related Studies: dry kiln, the 
sub-sample studs mentioned was 
stacked special rack mounted 
kiln cars with the pieces lumber 
completely restraint. The 
charge was brought successively into 
equilibrium average moisture con- 
tents 16.4, 11.5, and 6.5 per cent. 
Following each equalization treatment, 
the magnitudes warping the 
studs were measured the same 
cedure had been used the field. 

The successively diminishing levels 
average moisture content were estab- 
lished maintaining appropriate wet- 
bulb depressions dry-bulb tempera- 
tures not exceeding 130 degrees The 
charge studs was conditioned until 
its constant weight was assured each 
moisture content level. 

The wafers previously cut from the 
end each stud yielded data an- 
nual ring counts and specific gravities 
the study pieces. They also were 
used classify this material with re- 
spect the approximate position 
the cross sections the logs from 
which they came. Two types ring 
counts were made. One count was 
made where the rings per inch were 
expressed whole numbers the 
nearest fully included ring per inch. 
Wafers from 1893 individual studs 
were counted, number wafers hav- 
ing been discarded because they con- 
tained much kaotty tissue. 

was desired attempt correla- 
tion between ring count 
gravity, and second ring count 
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was made 1590 the same wafers. 
Rings per inch were recorded the 
nearest 0.1 ring. Specific gravities 


these same wafers also were 


mined. The specific gravities were cal- 
culated from weight and volume meas- 
urements the oven-dried wafers. 


The study material was sorted into 
four groups: (1) center cuts (mate- 
rial containing pith, from close 
the center the log), (2) vertical- 
grain side cuts, (3) flat-grain side 
cuts, and (4) miscellaneous cuts such 
bastard-sawn and pieces uncer- 
tain origin. The objective this type 
classification was facilitate the 
relating warping the general 
character the material. 


Analysis Warp Measurements: 
Three types warp were recognized 
—crook, bow, and twist—and each 
was measured the field. Combina- 
tions warp types were numerous, 
and was necessary express the 
warp measurements different ways 
using various magnitude ranges both 
for combinations warp types and 
for principal most pronounced warp 


types. 

Essentially, the measurements 
warp were sorted into magnitude 
classes two different ways for each 
sample studs. The percentage inci- 
dence warping types each 
magnitude class was then computed. 
The first arrangement magnitude 
classes was based approximately 
limits for crook specified 
lished grading rules. 

The American Lumber Standards 
(7) and the published rules for grad- 
ing dimension lumber coast Doug- 
las-fir (8) and southern yellow pine 
(S) were consulted. The American 
Lumber Standards provided general, 


but not definitive, basis for refer- 
ence; the rules for grading coast 
Douglas-fir dimension lumber not 
contain specifications the magni- 
tude crook permitted the various 
lumber grades. The southern pine 
specifications the magnitude 
crook permitted 2-inch dimension 
lumber, and these rules were used 
one basis for appraising the results 
this study. was assumed that lum- 
ber grading practice with Douglas-fir 
studs might adhere the same stand- 
ards are indicated for southern pine 
with regard crook. 

Bow and twist, maximum permitted 
magnitudes for which are not specified 
any the sources above, 
were referenced the established 
standards for crook recorded the 
southern pine grading rules. 

The second arrangement warp- 
magnitude classes was made select- 
ing arbitrary limits for these classes 
This was done, first, because there ap- 
specifications for warp Douglas-fir 
and, second, because made possible 
more comprehensive display data 
relative the predisposition warp 
evidenced the studs. 

became apparent during the meas- 
uring warp that distortions the 
lumber, particularly twisting, were 
associated with the characteristics 
the material the stud, 
whether the material was from gen- 
erally near the center from else- 
where the logs. analysis, there- 
fore, was made which warping mag- 
nitudes, especially those for twist, were 
related the characteristics the 
material comprising the studs. The 
characteristics included this analysis 
were material classification, moisture 
content, rings per inch, specific gravity, 
and magnitude warping. 


Results 


The results air seasoning the sam- 
ples studs for periods ranging from 
Average moisture contents the piles 
from per cent were estab- 
lished, the wide variation final aver- 
age moisture contents being influenced 
considerably the locations the 
piles and consequent variation 
weather western Oregon. number 
checks the distribution the 
moisture contents individual pieces 
any particular pile revealed that the 
majority the sticks had moisture 
contents from per cent each 
side the averages indicated Table 
However, the occasional heavy, 
slow-drying, high-moisture-content 
stud had final moisture content well 
above the average, and the converse 


DECEMBER, 1955 


was true the light, 
pieces. 


Table also are indicated results 
the first ring count, which have 
been put the form cumulative 
per cent frequency curve shown 
Fig. upper curve. Although there 
was considerable variation the rate 
growth among the various lots 
studs, the curve indicates average 
incidence about per cent for 
material less than four rings per 
inch, which was tabulated having 
three rings per inch. Assuming that 
less than even four rings per inch 
appears that large volumes young- 
growth Douglas-fir with relatively low 
count are not expected 
the lumber market the present time. 

refined ring counts (counts 
0.1 ring per inch) were plotted into 
cumulative frequency 
tern, shown the lower curve Fig. 
evident from comparing the 
two distribution curves shown this 
figure that assessing the portion 
young-growth Douglas-fir which will 
fall into any specified ring-per-inch 
grouping will depend somewhat upon 
how the ring counts are made. 

Specific gravity data were put the 
form distribution chart, Fig. 
should noted that the specific grav- 
ities were based oven-dry weight 


fast-drying 


and oven-dry volume and hence are 


higher than when based oven-dry 
weight and green volume. The mean 
specific gravity the study material 
was 0.49. The specific gravity would 
0.43 the green-volume base 
determined from the usual adjustment 
formula. The range specific gravity 
for the material studied appears 
agreement with ranges specific 
gravity reported for Douglas-fir 
numerous sources. Center-cut pieces 
averaged specific gravity, and 
pieces over one inch from the pith 
had average specific gravity 0.50. 


Attempts correlate specific grav- 
ity with rings per inch were unsuc- 
cessful. Plotting points for numer- 
ous sets specimens resulted 
complete scatter. 

scheme for gauging the incidence 
warping determined this study 
against established grading standards 
illustrated Table using the 
American Lumber Standards for Soft- 
wood Lumber (7) guide, two 
difficulties arose. First, the Standards 
only define the types warp (except 
twist, which not mentioned) and 
provide names for degrees warp, 
such slight and small, but they 
not suggest what degrees ‘of what types 
distortion should associated with 
various grades dimension lumber. 
Apparently, decisions this matter 
have been left the various lumber 


CUMULATIVE OBSERVATIONS PER CENT TOTAL 


GROWTH RATE 


RINGS PER INCH 


Fig. 4.—Growth rate rings per inch, shown cumulative percentages young- 
growth Douglas-fir studs examined. Upper curve based 1893 ring counts the 
nearest full ring included. Lower curve based 1590 ring counts the nearest 


one-tenth ring. 


PER CENT TOTAL 


OBSERVATIONS 


0.45 


0.50 0.5 0.65 


SPECIFIC CLASSES 


Fig. 5.—Distribution specific gravity values according oven-dry weights and 
volumes wafers cut from 1590 young-growth Douglas-fir studs. 


agencies. Second, the Stand- 
ards’ definition for crook (and also 
for cup) reads such that possibly 
has two interpretations relative 
determining the exact magnitude which 
should associated with the degree 
stated the Standards. Therefore, 
both the curvature” concept 
derived from literal interpretation 
the Standards, and the 
concept, which ap- 
parently the understood meaning 
the definition for been 
used compiling Table which 
compares degree crook with various 
specific magnitudes this distortion. 
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These factors, degree and magni- 
tude, have been tabulated against the 
incidence percentages the three 
types warp measured this study. 
The southern yellow pine lumber grad- 
ing rules. (9), which adhere the 
proportionate-to-length concept 
specifying limitations for crook, also 
have been applied Table The in- 
cidences bow and twist tabulated 
the table cannot compared 
written grading specifications because 
apparently such not exist, but the 
importance these distortions relative 
crook can determined from the 
table. 
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Table 2.—INCIDENCE EIGHT-FOOT STUDS WARP TYPES VARIOUS MAGNITUDE 


CLASSES COMPARED CROOK SPECIFICATIONS THREE LUMBER-GRADING GUIDES 


Southern Pine Comparable Average incidence of 
Crook specifications Grading rules (9) Magnitude warp all 
American Lumber Standardst Para 253, 328 Classes study pieces* 

Crook Bow Twist 

“Proportionate per per per 

“Same Curvature” to length” cent cent cent 
Medium large Below No. Over inch 0.05 0.65 
Medium and Large.____ Small and greater Below No. 3 Over % inch 0.05 0.42 2.05 


Over Small, including 
Slight small 
Total incidence over inch___- 


Small (about % inch)___ Slight 


Total incidence over 


Below slight 


Total 


Allowed No. 


No. 
To %inchin No.1 


Allowed in No. 1 


Over inch, 
including inch 0.26 0.48 6.50 


Over inch, 
including inch 


5.10 17.80 
4.86 6.00 26.34 
1/16 inch 47.50 35.80 


62.14 


*Warp types frequently occurred combination. Here, each type was included separately. See Table 


3 for summation by principal types. 


Lumber Standards for Softwood Lumber, R16-53” (7), specifies degrees 
crook based 4-inch widths lengths follows: slight crook, inch; small crook, inches; 
medium crook, inches; large crook, over inches. The definition adds: longer pieces may have 


the same curvature.” 


incidence crook over inch and including inch was 0.74 per cent, consequently there would 
be an incidence of 3.81 per cent of pieces crooking over 44 inch and including %% inch. 


The incidence crook from 1/16 inch inch, inclusive, was 50.84 per cent, consequently 1.05 per 


ards established for southern pine studs. 


cent the pieces crooked over inch and would have fallen below the grade No. when judged stand- 


Table 3.—INCIDENCE WARP YOUNG-GROWTH DOUGLAS-FIR 
STUDS TYPE AND MAGNITUDE CLASSES 


Magnitude classes; all types warp 


1/16- 4/16- 9/16, 
3/16 8/16 up 

Pile inch inch inch 
19 42 10 
2. 46 26 1 
3. 16 58 22 
5_- 41 38 8 
6_ 18 49 28 
23 48 27 
8_ 39 27 21 
43 39 j 
ll 66 24 3 
12 54 33 2 
13 60 19 0 
14 2 64 12 
15 30 50 18 
16 53 10 0 
17 29 52 13 
19 64 8 2 
20 36 42 19 
Avg. 


Warp type* 


4/16 
5/16 inch and inch 
A+B 
B+C Twist Bow Crook Crook 
Per cent (Basis: pieces pile) 
27 73 9 1 9 13 
80 96 66 3 3 5 
46 87 27 2 5 11 
77 95 44 8 6 13 
75 98 51 12 1 1l 
48 87 36 0 6 15 
46 89 24 2 2 4 
29 82 13 4 3 8 
27 93 9 5 2 6 
35 89 15 2 5 14 
19 79 2 0 7 11 
76 100 44 4 5 25 
6 98 46 6 0 8 
10 63 1 0 0 0 
65 94 39 4 3 11 
25 82 8 2 2 8 
10 74 6 0 0 2 
61 97 46 1 0 4 
10-77 63-100 1-66 0-12 0-9 0-25 


*Most severe type when pieces with combination types. 


Data Table reveal that the in- 
cidence crook relatively small 
magnitudes sufficiently great de- 
much lumber the lumber 
graded according rules applied 
southern yellow pine. The incidence 
twist considerably higher than 
the incidences either crook bow 
all levels magnitude. 


general summary the warping 
tude ranges for somewhat differ- 
ent from those used Table have 
been established. The variations among 
samples were quite pronounced. The 
average incidence the higher magni- 
tudes crook and bow was relatively 
low, where the principal types warp 
were tabulated separately, but the per- 
centage incidence twist all but 
one lot was larger than the percent- 
ages crook and bow. When all 
magnitudes all types warp were 
taken into consideration, the high 
average incidence per cent was 
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recorded. The bulk this figure, 
however, consists high incidences 
low-magnitude bow and crook, and 
relatively low-magnitude twist. 

classification studs position 
the log shown Table 

Warp incidence and other pertinent 
data are brought together under three 
Table the groups con- 
sisting samples similar character 
relative their content pieces con- 
taining center-cut material. Caution 
should exercised putting too 
much emphasis the sample included 
the group having the highest per- 
centage center cuts, because was 
only one sample (100 pieces). The 
studs this lot material twisted 
spectacular fashion, the data 
Table indicate. However, the aver- 
age moisture content these sticks 
was somewhat lower than that the 
other samples. 


Warping Related Moisture 
Loss: The results equalizing un- 


Table 4.—CLASSIFICATION ACCORDING 
GROWTH DOUGLAS-FIR STUDS 


Side cuts 
Center Vertical 
Pile cuts* grain 

Per cent (Basis: pieces pile) 
0 9 41 50 


Range _ 0-84 0-27 10-58 0-53 


*Containing wood within one inch center. 
pieces not classifiable otherwise, such 
bastard cuts. 


restrained studs three levels 
moisture content and measuring the 
magnitudes warp that occurred are 
shown Table The average magni- 
tudes from this table have been plotted 
Fig. from which appears that 
the relationship warp moisture 
content was generally linear. The 337 
pieces lumber involved this 
study were not green initially but were 
part the air-dry stock from the main 
experiment. Their average moisture 
content prior conditioning was 
about per cent. The conditioning 
brought almost all pieces the stated 
average, plus minus about per 
cent. 

The results illustrated Fig. in- 
dicate that crook was the type warp 
least sensitive changes, 
whereas twist was the most sensitive. 
Twist center-cut material increased 
markedly magnitude with moisture 
loss, being the average little over 
one-half inch about per cent 
moisture content. 

Data Table demonstrate that, 
even under the accurate moisture-con- 
tent control achieved dry kiln, 
there was wide range magnitude 
each type warp each level 
moisture content. special study 
the variation individual magnitudes 
twist the three moisture-content 
levels revealed apparent reason for 
these great differences, even among 
pieces similar weight, rate 
and sources with respect 
location the logs. 

Specific gravity, which known 
influence shrinkage and consequently 
might presumed influence distor- 
tion material predisposed twist, 
did not serve explain the wide 
variation twist occurring center- 
cut material when its moisture content 
was equalized carefully. Only limited 
examination was made this peculiar 
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variation, however, and should 
studied more detail. 


Miscellaneous Observations: The 
results weighing, both before and 
after they were surfaced-four-sides, 
number studs air-dried moisture 
contents per cent indicated 
that rough-dry studs weighed about 
2,250 pounds and surfaced-dry studs 
weighed about 1,930 pounds per 
board feet. Perhaps because the 
much smaller volume material 
weighed the present study compared 
that weighed previous study 
young-growth Douglas-fir (6), the 
weights per board feet quoted 
above are somewhat lower than those 
determined the previous 
2,060 pounds per board feet for 
material averaging per cent 
that the average specific gravity the 
weighed studs was somewhat lower 
than that the dimension 
used the previous study, although 
the average specific gravities mate- 
rial used the separate experiments 
were almost identical. 


Observations machining limited 
number lots, and portions lots, 
the studs revealed that some low- 
magnitude warp was eliminated during 
the surfacing the stock. Not enough 
measurements were made provide 
data confirming exact figure for the 
amount relief expected, but 
was learned through discussions 
with planer operators that care feed- 
ing distorted material into the planing 
machines could help plane out 
limited amount distortion. 


Sniped ends the lumber occurred 
when badly twisted material about 
per cent moisture content was run 
through planer. Where sniping hap- 
pened, the grader considered the dif- 
ficulty sufficiently serious degrade 
large number ‘of pieces from Num- 
ber Number this same 
operation, the grader did not view 
occasional machining skips serious 
enough reduce grade. This observa- 
tion was interesting because, the 
particular plant question, the rough- 
green material had been sawed nearly 
one-quarter inch under nominal di- 
mensions both thickness and width, 
yet the material had seasoned di- 
mensions adequate permit almost 
perfectly clean surfacing. 

Some green studs were selected and 
piled because they displayed 
nounced distortion when direct 
the saw, the distortions presumably 
caused stresses relieved during saw- 
ing. Some these pieces were piled 
that gravity favored further distor- 
tion and others were piled for the 
reverse effect. The results were erratic. 
they dried, many distorted pieces 
straightened, irrespective how they 


Table 5.—RELATIONSHIP WARP INCIDENCE PROPORTION CENTER-CUT 
PIECES YOUNG-GROWTH STUDS 


Item 
Number piles 


Avg. moisture 


Pieces with rings per inch (Table 


Pieces with 1.0-4.9 rings per inch (Table 


Center-cut pieces (Table 5)* 


Pieces twisting 5/16 inch and (Table 
Pieces warped 4/16 inch more (Table 


Pieces crooked 4/16 inch or more (Table 3)*__ 


*Average percentage based pieces pile. 
+The sums magnitude and 


Proportion center-cut pieces 


Weighted 

16 36 66 28 

31 60 80 47 

10 12 5 ll 


from Table were large primarily because they included high 


percentages twist and lesser percentages bow and crook about 4/16 inch magnitude. 


Table MAGNITUDES 337 YOUNG-GROWTH 
STUDS THREE MOISTURE CONTENT LEVELS 


Warp magnitude moisture content of: 


16.4% 11.5% 6.5% 
Warp type Avg. Range Avg. Range Avg. Range 
Sixteenths inch 


*Of the studs, per cent were center-cut with specific gravity 0.46; the 
side-cut pieces with average specific gravity 0.49. The average gravity all pieces was 0.48. 


SIXTEENTHS INCH 


MAGNITUDE WARP 


MOISTURE CONTENT 


PER CENT 
MOISTURE METER) 


Fig. 6.—Relationship warp moisture content after controlled 
conditioning young-growth Douglas-fir studs. 


were supported; other pieces continued 
distort they dried. definite 
results can reported this matter 
for Douglas-fir studs, but should 
noted that King found that piling 
southern yellow pine studs edge, 
thus favoring reduction potential 
crook, resulted some small degree 
success (4). 

Compression wood, detected with- 
out the aid anatomical confirmation, 
appeared 0.9 per cent all studs 
studied. The low incidence com- 
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pression wood was somewhat surpris- 
ing because this tissue, which has ab- 
normal longitudinal shrinkage, often 
will the cause warping. Appar- 
ently, however, the young-growth 
Douglas-fir examined 
free this type growth, and addi- 
tional reasons must found ex- 
plain warping (twist particular) 
this species. 

Lastly, two widely separated mills 
smail logs were observed having scat- 
tered white speck the heartwood. 


CENTER CUT 

ALL PIECES 

ALL PIECES 


This finding indicated that the red- 
ring rot, Fomes pini, generally con- 
over-mature Douglas-fir, was work 
quite young timber. The rot has 
been observed young Douglas-fir 
number occasions various in- 
vestigators, but was nevertheless 
alarming the present study see 
abundance material bearing 
white speck two mills. 


Conclusion 


The principal conclusion this 
study that the degrade potential 
from predisposition warp vir- 
tually unrestrained young-growth 
Douglas-fir studs relatively small. 
Seasoning restrained studs according 
the normal practice should result 
much less warping than this study 
revealed. 


The absence written specifications 
regarding warp, except for southern 
yellow pine products, makes difficult 
qualitative judgment the results ob- 
tained the present study. Assuming, 
however, that the standards for south- 
ern pine dimension lumber might 
applicable Douglas-fir dimension 
lumber, the average potential incidence 
degrading amounts warp studs 
manufactured from young-growth 
Douglas-fir timber appears low. 


strikingly evident, however, 
that young-growth Douglas-fir lumber 
products consisting heart-center ma- 
terial have predilection twist; 
thought that numerous cases the 
twist would depreciate the grade, ap- 
pearance, usefulness, and marketability 
these products. There doubt 
that seasoning under restraint would 
correct, considerably reduce, much 
the twist heart-center material. 
However, restraint applied during sea- 
soning likely cause stress relief 
twistable material the form 
splits and seasoning checks, particularly 
where the material dried the 
Therefore, potential twist young- 
growth Douglas-fir 
should examined critically with 


view toward developing practical cor- 
rective measures which can applied 
the ever-expanding young-growth 
fir log-conversion industries. 


The Douglas-fir dimension lumber 
products the consumer expects are the 
type products has been amply 
supplied the past and now being 
supplied considerable volume. The 
supplementary dimension lumber pro- 
duction from young timber now reach- 
ing the market should made com- 
parable, and superior possible, 
all respects its companion products 
from the same species. This require- 
ment may make necessary paying more 
attention warping than has been 
needed the past and its elimina- 
tion characteristic lumber. 
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Discussion 


John Reno (Pacific Lumber Co.): 
What the incidence warp 


second growth 
growth? 
Mr. Snodgrass: This study was not 
planned develop comparison be- 
tween warping young- and old- 
growth material, though such study 
should useful pointing spe- 
cific problems involving warping. Be- 
cause the high incidence lumber 
cut from small logs which will con- 
tain wood from near the center 
the logs, and because this center-cut 
material definitely has 
tion twist, seems reasonable 
suppose that the so-called 
growth material would have more 
tendency warp than old-growth ma- 
terial, the comparison were made 
the basis random selection 
lumber from sawmill output where 
the two types logs were being 
processed. should pointed out, 
however, that much the warping 
observed the studs may not have 
reduced this lumber’s usefulness for 
intended purpose. The warping 
may generally undesirable from 
appearance and public relations point 
view, though, and means should 


Fountain (Forest Products 
Laboratories Canada): Please 
state the relationship twisting 
moisture content. 


Mr. Snodgrass: The magnitude 
twist increased more than crook 
bow relative moisture loss through 
the range moisture content used 
the study, approximately per 
cent, oven-dry weight basis. Twist 
center-cut pieces was greater than 
side-cut pieces all levels moisture 
content over the range studied. 

Smith (California Forest 
Range Exp. Sta.): What per cent 
total stud production dried before 

Mr. Snodgrass: know only 
few operations where studs are dried, 
and don’t recall offhand ever see- 
ing mill which was cutting studs 
exclusively from young-growth stock 
and seasoning its finished stock. 
think there are instances where there 


compared old 
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Swelling Wood and Fiberboards 
Liquid 


ALFRED STAMM 


Subject Matter Specialist, Forest Products Forest Service, Department Agriculture 


Study was made determine wood fiberboards would 
suitable insulating containers for storage liquid ammonia. Be- 
cause the prohibitive degree collapse drying after soaking 
liquid ammonia, unlined wooden tanks were found unsuitable. 
When lined with light rubber dam, the penetration liquid ammonia 
small enough that swelling and subsequent collapse drying 


are not serious. 


Introduction 


STORAGE AND SHIPMENT 

liquid ammonia has become im- 
portant problem since its large-scale 
industrial use fertilizer has been 
assured The question has been 
raised whether wood fiber- 
boards would suitable insulating 
containers for liquid ammonia. Be- 
cause its many water-like properties, 
was feared that liquid ammonia 
would swell all cellulosic materials 
high degree. This research was hence 
undertaken answer this question 
swelling, appears the chief 
stumbling block the possible use 
wood this way. The data should 
also considerable theoretical 
value gaining better understand- 
ing the shrinking and swelling 

Wood swells high degree 
polar liquids, like water, with chemi- 
cally active groups (8, 17). ex- 
hibits only small negligible swell- 
ing nonpolar liquids, such hydro- 
carbon oils (17). Few pure liquids 
swell dry wood much 
swollen water (8, 17). Exceptions 
are formic acid, formamide, certain 
amines such n-butylamine, and pyri- 
dine and related compounds. With the 
exception formic acid, these liquids 
all contain active nitrogen. All 
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them show strong tendency for hy- 
drogen bonding (3). fact, this 
property the best-known criterion 
for estimating the extent swelling 
wood various liquids (20). The 
strong tendency liquid ammonia 
form hydrogen leads the 
that would swell wood 
high degree. 


Concentrated aqueous solutions 
many highly water-soluble chemicals 
swell wood more than water does 
(17). Concentrated solutions hy- 
droxides the alkalies (9, 10, 12), 
salts, such alkali thiocynates and 
zinc chloride (14), phenols (17), and 
certain liquids, which themselves 
are strong swelling agents for wood, 
swell wood more than swollen 
water alone. 


The shrinking and swelling wood 
resulting from the loss gain 
liquid water water vapor usually 
between one and half three times 
great the tangential the 
radial direction (4). This ratio for 
any particular wood remains quite 
constant for various losses gains 
moisture. Practically the same ratio 
tangential radial swelling also per- 
sists for swelling liquids that swell 
wood less than swollen water. 


When wood shrinks swells from 
loss gain moisture, the fiber 
cavities not change significantly 
dimensions (1, 13, 15) except under 
collapse conditions. The same true 
for swelling and shrinking other 
liquids that swell wood less than 
swollen water. However, when the 
external swelling greater than that 
water, there always some internal 
that causes decrease the 
diameter the fiber cavities. con- 
centrated aqueous sodium hydroxide, 
this internal swelling great that 
the fiber cavities are practically closed 
(9, 12). 
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the wood-water system were 
unrestrained gel, like disc gelatin, 
hole cut the center would change 
dimensions loss and gain 
moisture the same the disc cut from 
the hole (19). wood swelled this 
way, would swell the same amount, 
regardless the specific gravity. 
Wood, however, swells more the 
higher the specific gravity (18). 

The fiber cavities are restrained 
from changing dimensions when 
water taken lost external 
and internal fibril wrappings oriented 
approximately right angles the 
fibers (9, 10). Since the wood fibers 
were originally layed down from 
aqueous solution, 
bands become taut when swelling 
water complete. the swelling 
agent tends swell the fibers still 
more, the taut external fibril bands 
make subsequent swelling occur into 
the fiber cavities (9, 10). The stresses 
that accompany internal swelling finally 
stretch break the external restrain- 
ing bands that further external 
swelling can occur. This probably 
the reason why external swelling 
beyond that which takes place water 
always accompanied some internal 
swelling. 

When wood swells beyond its water- 
swollen size, the approximately con- 
stant ratio tangential 
swelling longer exists. some 
yet unsettled mechanism, restraint 
tangential swelling considerably less 
than the. restraint radial swelling 
(2, 11), most the subse- 
quent external swelling the tan- 
gential direction. 


Rate Swelling 


Measurements were made the 
rate swelling Sitka spruce, red- 
wood, and Douglas-fir both water 
and liquid ammonia. Cross 
inch thick the fiber direction with 
the annual rings parallel two oppo- 
site edges were used for the measure- 
ments. Half the specimens were 
inches long the tangential direction 
0.5 inch wide, and half were 
inches the radial direction 0.5 
inch wide. Thin cross sections were 
chosen because matching more per- 
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fect this direction 
swelling faster. 

Stainless steel hemispheres with 
needle points mounted the center 
the flat face were turned just fit 
into the bottom test tubes with 
l-inch inside diameter. Oven-dried 
specimens (dried overnight 110° 
C.) were mounted vertically the 


10 


tubes pressing them down the 
needle points until they were flush 
with the face the hemisphere. 
dial thickness gage was mounted 
the top end the specimen, the read- 
ing was recorded, and then either 
water 25° liquid ammonia 
about —36° was rapidly poured 
into the tube and the swelling meas- 


ured function time. cooling 
the tube and the specimen, the liquid 
ammonia boiled momentarily. The 
swelling measurements were hence 
made close the boiling point 

Figs. and give the swelling 
both the tangential and the radial 
directions water and liquid am- 


monia function the square root 
time. The square root time has 
previously been shown give linear 


relationship with weight gain 
about per cent weight increase 


SWELLING (PERCENT) 


(16). The data show that swelling 
exhibits initial time lag behind 
liquid absorption followed linear 
relationship about two-thirds 
the final swelling (16). 


The rate swelling over the linear 


WATER 
| 


portion the plots, all cases, 
considerably greater liquid ammonia. 
than water. This would expected 


@ TANGENTIAL IN AMMONIA 
& RADIAL IN AMMONIA 


SQUARE ROOT TIME 


Fig. 1.—Rate swelling Sitka spruce cross sections water 
25° and liquid ammonia —33° 
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since the measurements liquid am- 
monia were made much nearer the 
boiling point than those water. 
has been shown that the rate swell- 
ing water increases considerably 


with increase temperature, being 
about proportional the vapor pres- 
sure water (16). 


Equilibrium Swelling and 
Collapse Drying 


Similar specimens the three soft- 
woods, balsa, and specimens typi- 


SWELLING (PERCENT) 


cal insulating board and typical untem- 
pered and tempered hardboard, were 
oven-dried 110° overnight, meas- 
ured, soaked water overnight, meas- 


ured, and then air dried, oven-dried, 
TANGENTIAL IN WATER 
@ TANGENTIAL iN AMMONIA 


dimensional and volumetric swelling 
together with the collapse that occurs 


& RADIAL IN AMMONIA 
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SQUARE ROOT OF TIME 


Fig. 2.—Rate swelling redwood cross sections water 
25° and liquid ammonia at—33° 


upon redrying (decrease dimensions 
below the original oven-dry dimen- 
sions). The four species wood 
showed virtually collapse. The 
fiberboards showed appreciable re- 


9 10 


lapse), but little collapse the sheet 
directions. This characteristic all 
fiberboards. 


Table gives similar data for swell- 
ing liquid ammonia about —36° 
values were the same within 


SWELLING (PERCENT) 


mental error. The equilibrium swelling 
the three softwoods the tangen- 
tial direction was per cent 


2 3 5 


SQUARE ROOT OF TIME 


Fig. 3.—Rate swelling Douglas-fir cross sections water 
25° and liquid ammonia at—33° 


greater liquid ammonia than 
water. The radial swelling for the Sitka 
spruce and the redwood was nearly the 
same water, was previously 
shown the case for swelling 
aqueous sodium hydroxide. Douglas- 
fir, however, showed abnormally high 
radial swelling that even exceeded the 
tangential swelling. explanation 
for this has yet been found. Balsa, 
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Table 1.—PROPERTIES THIN 


Species 


Sitka spruce__._ 


tedwood 


Masonite (tempered) 


*All heartwood. 
oven-dry weight and volume. 


CROSS SECTIONS WOOD AND FIBERBOARDS SOAKED WATER 25° 


Swellingt 
Approximate Specific 
thickness gravityt Tangential Radial 

In. Per cent Per cent 
0.125 0.417 4.48 
125 .433 3.75 2.25 
5.85 1.78 

Thick- 

Length Width ness 

.50 .292 0.71 1.00 17.7 

-25 .903 .88 1.20 20.4 

.25 1.096 . 66 1.20 18.6 


soak oven-dry specimens. 


air-drying and oven-drying 110° 


Volumetric Tangential Radial Volumetric 
Per cent Per cent Per cent Per cent 
11.65 1.0 0.4 1.4 
12.46 1.0 
6.00 -.2 
1.2 
Thick- 

Length Width ness 
19.9 0.54 0.54 


Table THIN CROSS SECTIONS WOOD AND FIBERBOARDS SOAKED LIQUID AMMONIA —36° 


Oven-dry specimens 


Swellingt Collapset 
Tan- 
Tangential Radial Volumetric Tangential Radial 
Species* Per cent Per cent Per cent Per cent Per cent Per cent 
Sitka 9.50 4.06 13.56 20.7 20.5 31.3 5.36 
9.61 13.57 21.9 19.8 31.4 
10.30 11.45 21.75 16.6 10.6 25.4 5.92 
10.20 11.27 21.47. 16.5 10.0 24.9 
5.32 2.52 7.84 8.3 8.7 16.4 3.63 
5.87 2.59 7.96 9.2 
4.33 —2.72 1.61 58.5 17.5 66.0 4.10 
4.23 1.39 57.8 20.0 66.3 
Thick- Thick- 
Length Width ness Length Width ness 
-1.9 31.3 27.2 3.3 3.3 3.4 10.0 
Masonite (tempered) 161.0 162.0 3.8 4.2 —68.7 


heartwood. 
+Sixteen-hour soak oven-dry specimens. 
tAfter air-drying and oven-drying 110° 


§Sixteen-hour soak of specimens conditioned to 12 per cent moisture content. 


air-drying and oven-drying 110° 


surprisingly, swelled less tangentially 
liquid ammonia than water, and 
actually shrank radially. This will 
referred again later. 

Data are also given Table for 
the swelling liquid ammonia 
wood specimens preconditioned 
per cent moisture content. all cases 
the dimension change was less than 
when dry wood was swollen liquid 
ammonia. This would expected, be- 
cause per cent the possible ex- 
ternal swelling water had already 
occurred. 

The fiberboards all shrank slightly 
the sheet directions upon swelling 
liquid ammonia. The swelling 
the thickness direction was, however, 
large that the volumetric swelling 
the insulating board was per 
cent greater liquid ammonia than 
the hardboards was times 
great liquid ammonia water, 
chiefly because the great increase 
thickness. 

Specimens wood that were dried 
ifter soaking liquid ammonia col- 
lapsed badly, contrast the water- 
soaked specimens that hardly collapsed 
all. The collapse the balsa speci- 
mens was great that they were re- 
luced their original volume. 
shows reflectance photomicro- 
the balsa before and after 


collapse. The collapsed 
shows large amount cell wall 
buckling. interest that micro- 
tome cross sections the balsa 
microns thick, after soaking 
liquid ammonia, did not collapse 
drying, indicated microscopic 
observation. These findings are 
keeping with the Tiemann hypothesis 
for collapse (21). 

Even though the cross sections 
the original specimens were thin, they 
exceeded the average fiber length 
balsa severalfold. Liquid could thus 
trapped filled fiber cavities. the 
interfiber communicating pit mem- 
brane pores are quite small, evapora- 
tion from them may create tensile 
force exceeding the compressive 
strength the fibers. The microtome 
cross sections, the other hand, were 
thin that all fibers were cut across 
least once. this case, there was 
capillary resistance evaporation 
overcome. 

Evidently ammonia far more 
effective plasticizing agent for wood 
than water is. Collapse can therefore 
occur result evaporation from 
pit membrane pores, since less force 
needed cause collapse. 

Cross sections suspended 
over liquid ammonia thermos 
bottle for day swelled appreciably, 
but practically collapse occurred 
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Volu- Tan- Volu- 
Eadial metric gential Radial metric 


Percent Percent Percent Percent Percent Per cent 


2.17 7.35 19.3 18.2 33.8 


7.82 13.84 18.8 11.6 27.4 
1.38 5.01 10.8 8.2 17.9 


1.83 2.27 57.9 18.7 65.8 


drying. This due the fact that 
none the fiber cavities were filled 
with condensed ammonia. Enough air 
evidently remained each fiber cavity 
that its expansion drying pre- 
vented tension from being set 
within the contained liquid. 

The fact that balsa highly plas- 
ticized liquid ammonia good 
indication that the wood becomes 
highly swollen. There must, therefore, 
large internal swelling, which 
would cause substantial decrease 
the diameter the fiber cavities, 
offset the fact that external swelling 
small. 

The insulating board soaked 
liquid ammonia collapsed slightly 
all directions drying. 
board collapsed slightly the sheet 
directions, but showed large recovery 
the thickness direction. 

simple experiment was carried out 
find out wood storage tanks with 
low permeability liners could used 
store liquid ammonia. Dry balsa 
specimens were placed thermos 
bottle, and lightweight rubber dam 
bag was inserted through the opening 
and fastened with rubber band 
securely the neck bottle 
seal the balsa specimens between 
the bag and the bottle. The bag was 
then filled with liquid ammonia 
press against the balsa specimens. 
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Specimens per cent moisture content 


“ae 


After two hours, the liquid ammonia 
was poured from the bag, and the bag 
and specimens were removed from the 
bottle. The specimens had just de- 
tectable odor ammonia 
swollen just perceptible amount. 

The experiment was repeated with 
liquid ammonia the bag for 
hours. moderate odor ammonia 
was given off from the specimens after 
dissembling. The tangential swelling 
was about quarter that obtained 
when the specimens were immersed 
liquid ammonia. air drying, only 
small amount collapse occurred. 
Over long exposure period, the balsa 
could adsorb ammonia the fiber 
saturation point. This increased swell- 
ing should, however, not cause col- 
lapse drying because the capillary 
structure will not fill does 
direct liquid immersion. This experi- 
ment shows that wood storage tanks 
could used they had liners with 
permeability liquid ammonia 
greater than that rubber dam. 

Measurements were made the 
weight loss the wood specimens 
after soaking fer days large 
excess liquid ammonia about 
—36° Sitka spruce lost only 0.5 
its original ovendry weight; Douglas- 
fir, 3.8 per cent; redwood, 11.8 per 
cent; and balsa, 1.6 per cent. The 
values are about the same order 
magnitude would expected for 
hot-water extraction. 


Conclusions 


Liquid ammonia near its boiling 
point swells wood more rapidly than 
does water room temperature. 
the tangential direction the external 
equilibrium swelling for softwoods 
per cent greater liquid 
ammonia than water. the radial 
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direction, the swelling Sitka spruce 
and redwood about the same 
water, but for Douglas-fir greater. 
The external swelling balsa less 
liquid ammonia than 
However, large internal swelling 
must occur, because the cell walls are 
plasticized such degree that very 
large amount collapse occurs 
subsequent drying. The softwood 
species also collapsed prohibitive 
degree drying after soaking 
liquid ammonia. The collapse occurs 
(21). 

The large collapse would make un- 
lined wooden tanks unsuitable for 
storage liquid ammonia. When 
lined with light rubber dam, the pene- 
tration liquid ammonia 
ciently small that swelling and sub- 
sequent collapse drying are not 
serious. 


Liquid ammonia 
tives wood about the same extent 
hot water. 
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Extract Stimulation for Wood Rosin 
Production—Increasing the Extractive 
Content Ponderosa 
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Experiments are underway determine effective ways in- 
creasing resin production within young pine trees, with objective 
using this possible source wood naval stores products. 
promising method extract stimulation placing deep incision 
across the face the tree and adding per cent sulfuric acid 
the wound. Within six months, relatively large area about the 
incision contains much resin present old-growth stumps. 


OOD ROSIN, TURPENTINE, AND 

PINE OIL are obtained commer- 
cially from old growth southern pine 
stump wood. These resinous stumps, 
mostly longleaf (Pinus palustris) and 
some slash pine (Pinus elliotii), are 
harvested, chipped, and extracted with 
solvent for the recovery these 
wood naval stores products. This in- 
dustry has been production for 
about years, the products which 
augment the supply gum rosin and 
turpentine obtained 
furnished the living tree (14).? 
The resulting demand over the years 
for old-growth pine stumps has been 
making serious inroads into the supply 
stumps suitable for extraction. This 
depletion problem reflected 
recent survey made Mississippi 
which revealed that the total remain- 
ing supply suitable stump wood 
that state was about million tons 
(1950), roughly enough for about 
more years operation under present 
production rates (16). Thus, new 
sources resinous southern pine wood 
are not forthcoming, the output 
some wood naval stores plants will 
seriously curtailed. 


has long been known that the 
procedure does 
not usually produce sufficient volume 
resinous wood, often referred 
pitch soaked wood, behind the turpen- 
tine faces warrant its use 
source wood naval stores (9). This 
has likewise proved the case 
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when chemicals (6, 15) fungal 
agents (3) are used for producing 
greater stimulation oleoresin flow 
from turpentined trees. 


The interest the produc- 
tion resinous wood stems from 
observation made about ten years ago 
after examining resin streak 
ponderosa pine (Pinus ponderosa) 
sapwood caused embedded bullet 
(1) (Fig. 1). This pitch streak, sev- 
eral inches above and below the bullet, 
contained about per cent benzene 
soluble extract, while the surrounding, 
normal sapwood averaged but per 
cent extract. Thus, this lodged bullet 
stimulated the production extrac- 
tives the sapwood area amount 


Fin. extract production 
due embedded bullet. 


FOREST PRODUCTS JOURNAL 


approaching the quantity resinous 
extract found old-growth ponderosa 
pine stump heartwood (2). 


This observation that certain types 
wounds coniferous sapwoods, 
whether bullet, increment boring, 
some other type injury, results 
the formation resinous deposits 
well known. appears, however, 
that few studies have been carried out 
determine some the more effec- 
tive ways increasing resin produc- 
tion within pine trees yield highly 
resinous wood with the objective, 
among others, using the wood pro- 
duced possible source wood 
naval stores. 


The preliminary attempts extract 
stimulation were carried out young 
ponderosa pine trees. After several 
trials, was found that one the 
most ways increasing the 
extract content within the tree was 
make incision well beyond the cam- 
bium and into the sapwood across the 
face the tree. Periodically, sample 
borings were taken different levels 
above and below the wounded area 
and quantitatively analyzed deter- 
mine rate and extent excessive resin 
production. Within period six 
months after wounding, the six-inch 
levels above and below the wound 
showed evidence slight increases 
extractive content. 


was found, however, that the 
addition sulfuric acid (40%) into 
the incision immediately after wound- 
ing, greatly enhanced the rate and ex- 
tent resin production within the 
tree. After lapse several years, 
these experiments were again taken up. 
This preliminary report the 
extract stimulation ponderosa pine, 
with some information the chemical 
composition the extract produced. 


Method Wounding Trees 


The experiments were carried out 
Black’s Mountain Forest and Range 
Experiment Station, California. Four 
ponderosa pines were chosen ran- 
dom. These were from inches 
h., Dunning Tree Class and 
growing 4,500 feet elevation 
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mixed stand Jeffrey pine (Pinus 

The trees used were identified 
ponderosa based the morphological 
and anatomical features the cones 
and foliage. addition, the sulfuric 
acid solubility test the volatile oil 
from each tree was determined as- 
certain whether any these trees 
might natural hybrids ponderosa 
and Jeffrey pine (17). Since least 
per cent the steam volatile por- 
tions the extracts were soluble 
concentrated sulfuric acid, hybridity 
appears excluded. 

Zobel showed that only about per 
cent the volatiles from Jeffrey pine 
oleoresin dissolved sulfuric acid. 
This would expected, since Jeffrey 
pine volatiles contain about 
cent the saturated hydrocarbon, 
n-heptane (13). the other hand, 
since the steam volatile 
derosa pine contains saturated hy- 
drocarbons (13), would expected 
more less completely soluble 
concentrated sulfuric acid (17). 

Increment boring were 
tained from each tree wound level 
determine depth sapwood, rate 
growth, age tree, and quantity 
extract present the normal sap- 
wood. 

The wounds were placed the 
trees driving thin, sharp, metal 
slightly 
downward angle, across the face the 
tree, about inches above ground 
level and about inches deep beyond 
the cambium. The wedge was removed 
and the wounding continued until 
there was continuous incision across 
the circumference the tree. 
per cent sulfuric acid was intro- 


Table 1.—PER CENT EXTRACTIVES 


Av. 

9-10 

Days after 150 150 
Inches from Wound 

2.3 2.0 

+ 9”. 2.5 3.8 3.1 

+ 677. 6.4 4.0 5.2 

+ 3”. 14.8 13.9 14.3 

ee 30.0 25.0 27.5 

27.6 6.3 16.9 

— 6” = | 3.3 5.2 

Days after wound_ 865 365 365 

1.9 1.9 1.9 

3.1 3.9 3.5 

5.1 6.2 5.6 

6.9 19.3 13.1 

0_- 29.3 27.3 28.3 

- 3”. 38.8 10.5 24.1 

— 6” 4.7 4.5 4.6 

— 9” 2.5 2.6 2.5 

2.1 1.2 

10.4 8.6 9.4 
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Per Cent Extractives (dry basis) 


9 BIOPP UNSTIMULATED 
11 B12 PP ACID STIMULATED 


Nn 


PER CENT EXTRACTIVES, 365 DAYS AFTER WOUNDING 


2 +3 -3 -6 -9 -12 
INCHES FROM WOUND 


Fig. 2.—Distribution extractives 
about wounded areas. 


duced into the wound means 
polyethylene wash bottle until the 
nearly closed incision was filled with 
the chemical stimulant. The wounds 
treatment. This procedure wound- 
ing was carried out during the latter 
part May. 


Sampling and Extraction 


Five months after the wounds were 
placed the trees, 4-inch deep, 
auger and bit borings were 
taken from each tree and 
12-inch levels, above and below the 
wound. After each boring, cork was 
inserted the hole minimize the 
possibility entry pathogens and 
insects. portion each sample bor- 
ing received was then extracted, 
duplicate, with acetone Soxhlet ex- 
tractors for hours and the quantity 
extract determined, corrected for 
moisture content, determined the 
benzene-distillation method. This pro- 


WOUNDED TREES 


cedure sampling and extraction was 
again repeated one year after the 
wounds were placed the trees. The 
extractive content the various levels 


and time intervals reported 
Table 


(Note: The average extractive 
content inch above and inch 
below the wound reported here 
amount extract present wound 
level.) 


Amount and Distribution 
Stimulated Extract 


indicated Table the great- 
est quantity extract found the 
incision and gradually diminishes 
beyond the wounded area. While the 
pattern distribution somewhat 
irregular, appears that slight in- 
crease extract content occurred 
the 9-inch levels beyond the 
incision during the 150 day interval 
after wounding the untreated trees, 
and PP. However, during 
this same period, even inches 
above the wound, the acid stimulated 
treatment produced about seven times 
more extract than the corresponding 
level the untreated wound. will 
also noted that more extract was 
produced above the incision than 
below, the acid stimulated wounds. 
(Fig. 

The average extract content over the 
24-inch area had increased 
9.4% the untreated wounded trees. 
the other hand, the acid stimulated 
trees, and PP, during the 
same periods over comparable area, 
averaged 17.8-18.9% extract ap- 
proximately twice much the un- 
treated wounds. Thus, becomes 
apparent that the presence acid 


Acetone Soluble Extract 


12P 
Non Volatile Volatile Terpenes 
Yes Yes ---- 


150 150 150 


: Dil. HCl, Ether 
Free Acidic Components 


15.7 14.3 15.0 


21.8 16.7 19.2 
26.3 19.5 22. 
28.6 25.7 

3 


46.6 30.6 


: 
Cyclohexylamine Salts 
of Resin Acids 


Dil. HCl, Ether 


Resin Acids 
365 365 365 


Salts of Acidic Components 
t 


3 
: Cyclohexylamine, Acetone :Dil. HCl, Ether 


Neutral 


Salts of Combined Acids Unsapond fisble 


Combined Acids 


Soluble Amine Salts 


Ether 
: 


Free Acidic Components 


— 


21.9 14.6 18.2 Ethyl Este: f F 
26.1 15.7 20.9 : Hot Alc.KOH 
32.7 21.6 27.1 
54.8 44.8 49.8 Salts of Fatty Acids 
18.2 25.5 21.8 bd 
2.5 10.3 6.4 : Dil. HCl, Ether 
2:0 4.0 
3.1 3.3 3.2 Free Fatty Acids 
20.5 17.4 18.9 


Unesterfied Acidic Components 


Na200,, Ether 


Salts of Acids Phenols 
: Dil. HCl, Ether 
Other Acids 


Fig. 3.—Separation extractive components. 


DECEMBER, 1955 


10 
actives (dry basis) | 


the wound stimulates the parenchyma 
cells produce additional quantities 
extract (7). 


cutting cross section through 
the trunk, was observed that the 
deposition excessive resin produc- 
tion had about the same dimensions 
the area the incision, above and 
below the wound. Extract stimulation 
did not appear take place laterally 
beyond the dimensions the incised 
area. Since approximately one-fourth 
the cross-sectional area the trunk 
was covered the incision, corre- 
sponding amount the entire trunk 
about the wound contained resinous 
wood approaching inches length 
the acid stimulated wounded trees. 
Best commercial practice would de- 
mand greater cross-sectional area 
resinous wood order increase the 
overall resin yield from the entire bolt. 
Experiments are now underway 
determine how extensive chemical ex- 
tract stimulation wounding 
made the tree circumference and 
still maintain tree survival. 


determining the amount ex- 
tract the various levels, was ob- 
served that the moisture content 
the samples decreased the amount 
extract increased. too early 
conclude whether the extract replaced 
the water the cells was being 
produced, whether extract was 
being produced due the gradual 
dehydration the living cell. 


Extract Composition 


The acetone soluble extracts ob- 
tained from the various sample borings 
(150 days after wounding) were sepa- 
rated into component fractions out- 
lined Fig. and the results are 
summarized Table 

can observed from the per- 
centage component fraction composi- 
tion, the predominating components 
produced during extract stimulation 
are resin acids, volatile terpenes, and 
esters (combined acids). The only 
constituent which does not appear 
enter into extract stimulation the 
free fatty acid component. Thus, 
indicated, when the normal physiolog- 


ical processes extract production 


the tree interrupted wounding, 
the defensiye mechanism initiated 
this abnormal condition not only in- 
duces the tree lay down heavy 
deposition extract, but likewise pro- 
duces remarkable change per cent 
component fractions. 


Stimulated Extract and Normal 
Wood Extract 


When sapwood conifers trans- 
formed into heartwood during tree 
well known that the 
extractive content the latter usually 


increases, accompanied change 
component fraction composition. Little 
known about the chemistry and bio- 
synthesis that takes place during this 
transition stage. 

order compare the nature 
the extract found the extract stimu- 
lated area with that present the 
heartwood, well normal sap- 
wood, was interest examine 
these portions the tree. For this 
purpose, trees and were 
felled and the sapwood and heartwood 
from the butt portion the log ad- 
jacent the wounded area were 
segregated and prepared for analysis. 


The per cent component fractions 
found the sapwood and heartwood 
acetone soluble extracts, together with 
that found the extract from the 
extract stimulated areas reported 
Table better appraisal can 
arrived the per cent component 
fraction data are expressed grams 
each component fraction produced 
from 100 grams extract—and mois- 
ture-free wood. These data are graphi- 

These results clearly indicate that 
the predominating extractive com- 
ponent change the transition sap- 
wood into heartwood the increase 


Table 2.—PER CENT COMPONENT FRACTIONS EXTRACTS FROM WOUNDED AREA 
(150 DAYS AFTER WOUNDING) 


Res. Fatty Other Comb. Per cent 
Extract from Volatile Acids Acids Acids Phenols Acids Unsap. 
9.3 45.3 6.2 8.2 4.1 22.7 4.1 14.3 
+1". . 13.0 48.7 8 10.8 2.6 12.1 5.0 22.4 
—1"_ 14.4 56.8 3.1 8.2 1.0 10.8 5.7 34.8 
—3"__. ore 8.0 54.2 7.2 11.4 1.2 15.3 2.4 16.9 
51.1 6.1 9.6 2.2 15.2 4.3 22.1 
+6, +9) Sat 1.0 IFA 40.0 8.3 1.5 29.0 3.0 3.1 
Res. Fatty Other Comb. Per cent 
Extract from Volatile Acids Acids Acids Phenols Acids Unsap Extract 
16.4 45.5 2.8 7.0 2.3 20.1 5.6 15.0 
i 13.8 47.4 1.5 6.2 2.6 23.0 5.2 19.2 
+6" ___ 17.4 48.1 2.2 5.0 0.9 23.0 3.1 22.9 
oe - 16.5 48.8 2.2 7.6 0.9 20.7 3.1 27.1 
Sot 20.4 55.5 5.6 5.0 De 8.0 3.8 39.9 
ir... 20.3 53.0 5.0 6.0 2.0 10.0 3.5 37.2 
14.0 45.5 1.7 5.6 2.8 28.2 2.2 16.9 
Average_____ 16.9 49.1 3.0 6.0 Bae 19.0 3.8 25.4 
—6, 24.0 24.7 9.3 2.3 28.6 3.1 7.0 
Table 3.—PER CENT COMPONENT FRACTIONS EXTRACTIVES 
Tree #10 
Res. Fatty Other Comb. Per cent 
Extract from Volatile Acids Acids Acids Phenols Acids Unsap. Extract 
13.4 49.2 6.5 3.8 10.0 9.4 7.6 15.0 
Stimulated Wood 
(re 11.1 51.1 6.1 8.9 2.2 16.0 4.3 22.1 
1.0 16.1 32.8 8.5 1.8 35.7 4.2 1.5 
Tree #11 
Heartwood_______- 13.1 53.5 5.2 4.0 9.8 9.6 4.5 26.0 
Stimulated Wood 
ees 16.9 49.1 3.0 6.0 1.9 19.0 3.8 25.4 
Sapwood Trace 6.0 42.0 8.5 1.3 39.8 2.3 3.5 
Heartwood 
Stimulated Wood Area 
x i= 


Vol. Res.Acid Fatty 
Acids 


Other Esters 


Unsapon. 
Acids 


PONDEROSA PINE 


Fig. component composition extracts from stimulated area, 
heartwood, and sapwood. 
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volatile terpenes, resin acids, and 
phenolics. The only component which 
has not changed quantitatively appears 
the free fatty acid constituents. 
Thus, would appear that the 
transition sapwood heartwood, 
biosynthesis induced produce all 
component fractions, except free fatty 
acids. Interestingly enough, would 
appear that the percentage component 
fractions the stimulated extract 
approaches that found the heart- 
wood (see Fig. 4). Consequently, the 
question may posed whether 
the stimulated extract area has been 
converted heartwood. 


One the well-known sensitive 
color reactions used distinguish pine 
heartwood from sapwood the direct 
diazotized benzidine wood (8). 
When this solution applied pine 
wood, the heartwood becomes red, 
while the sapwood 
Erdtman found that this red color 
the heartwood Scots pine (Pinus 
silvestris) was due largely the 
presence the phenol, pinosylvin 
(4). later studies, Erdtman and 
coworkers found that the pinosylvin 
type heartwood component char- 
acteristic for the whole genus Pinus 
and that certain flavonones 
vones were also characteristic pine 
heartwoods (5). 

While was thought that these 
compounds were essentially true heart- 
wood constituents, paper partition 
chromatography studies Lindstedt 
and Misorny revealed that traces 
these phenolic compounds also appear 
number pine species examined 
(10). This observation, among others, 
suggested these investigators that 
these compounds are formed the 
cambium and are transported radially 
through the sapwood via the medullary 
rays and finally accumulate the 
heartwood. These phenolic compounds 
are functional interest since they 
are strong fungicides and are believed 
largely responsible for the decay 
resistance pine heartwood. 

investigating the phenolic con- 
stituents present ponderosa pine 
heartwood, Lindstedt reported the 
presence 
monomethyl ether, pinocembrin, and 
pinobanskin (10, 16). Each these 
compounds gives characteristic red 
color with benzidine 
solution and this reagent was used 
the chromogenic agent spot these 
phenolic constituents paper chroma- 
tography studies (10). 

the present the 
phenolic fraction from the heartwood 
gave intense brick red color when 
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treated with solution bis-diazotized 
benzidine. Upon submitting this frac- 
tion the chromatography method 
developed Lindstedt (12), spots 
were found values 0.06, 0.14, 
0.50, and 0.74, which indicate the 
presence pinosylvin, pinobanksin, 
and 
methyl ether, respectively. 

When the corresponding phenolic 
fraction from sapwood and stimulated 
extract were tested, only very weak 
spots, best, could detected for 
each the above four compounds. 
Thus, while the stimulated extract may 
contain traces the 
nolics, the amount did not apparently 
exceed the quantity found normal 
sapwood. This was further indicated 
for when the benzidine solution was 
applied directly the extract stimu- 
lated wood area, the color imparted 
the wood surface was about the 
same that shown the sapwood. 

While the major difference between 
the heartwood and stimulated extract 
may reside the quantity and type 
phenolic substances present 
heartwood, much more data are nec- 
essary before any conclusions can 
reached relative the nature the 
metabolism involved laying down 
heavy deposition extractives sap- 
wood brought about wounding. 
This likewise true for ascertaining 
the nature the chemical changes 
involved the transformation sap- 
wood heartwood. 

Extract stimulation may prove 
useful tool expediting the solu- 
tion this complex problem. This 
should include, course, detailed 
study the chemical identity 
the various constituents present the 
extractives sapwood, heartwood, 
and extract stimulated wood. These 
investigations are now underway. 


Discussion Results 


The method extract stimulation 
outlined here demonstrates that con- 
siderable quantities extract can 
produced, vivo, ponderosa pine 
sapwood relatively short time. The 
extract, produced, approaches the 
amount extract found the butt 
heartwood old growth pine trees. 
Further, has been shown that stimu- 
lated extract approaches the chemical 
component fraction composition the 
extract found heartwood. 

Extract stimulation may have poten- 
tial commercial application. The south- 
ern pine region being depleted 
old-growth pine stump wood which 
used the production wood 
naval stores. Perhaps young second 
growth pines, which contain very little 
extract, can made produce heavy 


concentrations resin the stump 
wood area prior falling, which may 
serve suitable commercial source 
resinous wood. Preliminary studies 
extract stimulation southern 
pines, well other conifers, are 
underway. 
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Effect Cutting Angles Woodworking 
with Carbide and Steel 


ROBERT CHATEAUNEUF 


The Singer Manufacturing Co., St. John’s, Quebec, Canada 


Study cutting angles shows the importance knife position 
woodworking. The finish obtained machining edges veneered 
panels with carbide knives illustrated. The surfacing qualities 
given three different cutting angles are shown. 


Introduction 


OST THE THINGS that see 

and own have required machining 
some way other and this trans- 
formation done more less eco- 
nomically depending upon the tools 
used. All materials are different and 
are their machinabilities and the 
tooling that transforms them. Although 
different types tools may used 
give similar results, there ideal 
tool which will each job best and 
most economically whether the mate- 
rial steel, glass, diamond, plastic, 
wood. 

Tradition and habit are strongly en- 
trenched the wood-working industry 
and there obligation study, 
supersede better tooling and 
methods, those 
that the higher cost raw material 
and labor longer justifies. 

the mechanical woodworking in- 
dustry, operations which cutting 
tools are employed occupy impor- 
tant position. For this reason seems 
strange that research far has di- 
rected but little attention the cutting 
operation iself. This may due partly 
the relative ease with which wood 
can machined compared the 
cutting metals and partly the 
difficulties encountered 
techniques because the non-homo- 
geneous structure wood. the 
other hand, the lack precise research 
results has become increasingly evident 
manufacturers. Therefore, be- 
lieved that although these tests and 
results are incomplete, they should 
published now. 

The scope this report should 
considered merely contribution 
the important factor the 
cutting angles, based industrial 
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test: the shaping 
panels three different 
cutting angles namely 10°, 18°, and 
33°. The classification the results 
visual and based the quality the 
finish obtained from typical samples. 


Explanation Terms 


usually understood, the term 
“cutting angle” refers the angle 
between diametral line the end 
the cutter edge and the cutting face 
the knife. The term “sharpness 
refers the included angle 
between front and back faces the 
knife, while the 
angle” refers the space preventing 
the rubbing the knife heel against 
the work. The larger the cutting and 
clearance angles, the smaller the sharp- 
ness angle will be. 

has been established that the 
orientation the wood structure and 
its density requires different cutting 
techniques and distinction should 
made accordingly between the three 
main cutting directions: across the 
grain, along the grain (planing), and 
with the grain (unrolling veneer). 
This study refers only the cross 
grain and along grain cutting opera- 
tions and combinations both. 

The cutting green wood 
different from that cutting dry 


CLEARANCE AVGLE 


ARPNESS AN 
NUS CLEARANCE GNGLE 
u CUTTING NGLE 


Fig. 1.—Cutting, clearance, and sharpness 
angles for carbide cutters. Note: Carbide 
sharpness angle grade: 883 from 50° 
60°; 44A from 45° 50°; 55A from 
40° 45°. For high speed steel cutters, 
clearance angles 15° 25° are recom- 
mended. 
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wood. Wet wood has natural lubri- 
cant. Hence clearances are less impor- 
tant wet wood than dry, and the 
cut surface can rougher, since sub- 
sequent machining after drying will 
produce the smooth surfaces required. 
Therefore, cutting tools must appro- 
priate for green dry wood. 


Testing Equipment 


This industrial test was made 
precisely possible with the follow- 
ing equipment: Onsrud Shaper, 
Model 125, with variable feed 
rotating table and two-knife cutter 
head revolving 7200 R.P.M. 
power indicator was used note the 
power consumption required for the 
different cutting angles. 

Carbide grade 883 straight knives 
(no pattern factor) in. wide with 
in. diam. cutting circle were used. 
The knives were set with accuracy but 
jointing was done. The three fol- 
lowing sets cutters were used: 


Cutting Sharpness Clearance 


Angle Angle Angle 
F1_ 10° 65° 15° 
18° 57° 15° 
33° 42° 15° 


Knives were freshly ground with 
220 grit straight type 6-in. diam. dia- 
mond wheel. The shaper head revolved 
climbing direction into the wood, 
thus producing superior finish com- 
pared the conventional shaping 
method. However, the latter would 
have greater effect upon the impor- 
tance the cutting angle, and the 
conclusive results the test would 
have been more evident under such 
conditions. 


Test Material 


The types wood tested were: 
basswood, plain-grained yellow birch, 
curly-grained yellow birch, and sugar 
maple. Panels consisting 11/16-in. 
core, faced with 1/28-in. birch veneer 
characteristic grain, were selected 
represent general production run. 
The moisture content was between 
and per cent. The depth the cut 
was not constant, and varied from 
in. in. from rough surface. 
The feed was feet per minute. 
Because the two knives were not 
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Fig. 2.—The 33° cutting angle finish definitely superior the 
cross grain direction. The finished quality the 18° angle between 
the 33° and 10° angle and not recommended for low density wood 


(e.g. basswood). 
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Fig. 4.—The 10° cutting angle recommended when cutting fussy 
grains (e.g. curly maple and knotty woods). Angles greater 


than 20° will not give serviceable finish. 


jointed can assume that the finish 
was produced one knife only. 

The following observations were 
noted and are summarized serve 
conclusions. Some the statements 
may not related directly the 
subject but are such importance that 
they should included. 


Observations and Recommendations 


Alteration the cutting angle 
sometimes effective method ob- 
taining better surface finish and econ- 
omy subsequent operations, such 
sanding and polishing. Reduction 
the cutting angle causes greater force 
exerted the direction feed- 
ing but decreased force exerted 
right angles the face the board 
being shaped. 

Neither knife sharpness dullness 
can precisely defined. high de- 
gree sharpness not necessary be- 
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Fig. 3.—G 


cause wears away very rapidly. 
carbide tool need not duplicate the 
high sharpness angles necessary for 
steel cutters, because remains sharp 
longer and not dependent upon 
small sharpness angle provide 
narrow cutting edge after the cutter 
has reached certain dull stage. Car- 
bide sharpness angles should not 
small tool steels since the granular 
nature material will not support the 
stresses associated with 
ness angles. Carbide itself will not 
produce better work than ordinary steel 
tools. the wearing qualities and 
prevailing conditions that favor car- 
bide tools greatly. 


Low density wood requires larger 
cutting angle and smaller 
sharpness angle; this more evident 


the cross grain cutting operation, 


since the structure the wood has 
support. rounded cutting edge finds 
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cutting thin layers hardwood (e.g. veneer) variable 
cutting. The 10° angle has tendency compress the fibers before 
cutting them, which more noticeable low density wood. 
recommended for cutting across the grain. 
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Fig. 18° angle advantageous for average shaping 
ordinary hardwood having some cross grain portions. The 33° angle 
should not considered when cutting along the grain, especially 
dry wood for furniture purposes. 


extremely difficult shear the grain. 
hence the fibers are often torn deeply 
from below the cutting edge. 


Knife clearance angle should 
kept minimum permit maxi- 
mum sharpness angle. Ten 
clearance recommended for 
and for steel knives. The 
smaller the cutting circle the 
clearance required. 

conventional surfacing along 
grain, chip deflection facilitated 
large cutting angles. With large cut 
ting angles the chips will bend onl; 
slightly and any giving that occurs 
less likely continue below the 
surface. chipbreaker within 1/16 
3/32 in. from the cutting path 
also help obviate this effect. 
general rule can stated that, fo: 
given chip thickness, the quality 
the cut surface best when 
chipbreaker can used. 
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Fig. 10° angle used bird's-eye maple produced fine 
finish. The 18° angle used ordinary grain gave excellent results. 
The 33° angle, however, produced some veneer chipping and lifting 
the wood fibers. 


Fig. 7.—The cutting angle effect not noticeable when cutting 
lower density wood along the grain. The 10° and 18° angles produce 
good appearance but some fine fibers like hair are raised. This 
effect not apparent when using larger angle such 33°. 25° 
33° angle therefore recommended for cutting lower density wood 
across and along the grain. 


Table 1.—RECOMMENDED CUTTING CONDITIONS 


Green Air Dried 


Kiln Dried 


Across Along Across Along Across Along 
Grain Grain Knife Grain Grain Knife Grain Grain Knife 
Kind Wood Cutting Angles Per inch Cutting Angles Per inch Cutting Angles Per inch 
40-35 25-20 10-12 35-30 20-15 12-16 30-25 15-10 14-18 
40-35 30-25 8-10 35-30 25 10-14 30-25 25-20 12-16 
ae 40-35 25-20 10-12 35-30 20-15 12-16 30-25 15-10 14-18 
i 4S) ee 40-35 20-15 10-14 35-30 15-10 14-18 30-25 10-5 16-20 
Mahogany (Hard) -_-- - 40-35 20 10-12 35-30 15-12 12-16 30-25 15-10 14-18 
40-35 25-20 10-14 35-30 15-10 12-18 30-25 12-7 16-20 
40-35 20-15 12-16 35-30 12-7 14-18 30-25 10-5 16-20 
40-35 25-20 10-12 35-30 12-15 12-16 30-25 10-15 12-18 
40-35 10-12 35-30 20-15 12-16 30-25 18-12 14-18 


Cutters will not give outstanding 
performance when the spindle speeds 
are too slow relation the work 
feed being used. Greater speeds are 
desirable for carbide, thus production 
capacity increases since the feed factor 
then increased proportionally. Suf- 
ficient wood should made available 
for definite cut. has been found 


Cellulose Fiber Cores for Molding: 


that the best output from cutter can 
obtained minimizing the initial 
rubbing and arranging for the maxi- 
mum amount wood being removed 
each cut. For this reason and 
reduce the feeding power, more than 
20-25 knife cuts per inch are not 
recommended. 

prevent raising the grain wet 


BURDETTE WILKINS 
Consulting Engineer, Ridgewood, 


Describes method for producing molded products high 
strength and light weight, using common box-making techniques. 
Problems use the soft core selected included: blistering, de- 
lamination, resin impregnation core, resin distribution, and mold 
release. Some items have been satisfactorily but 
additional research needed solve some problems. 


USE SANDWICH CONSTRUC- 

TION flat panels and objects 
fabricated from flat panels 
means new. The relative physical prop- 
erties obtained combining two ma- 
terials improve the physical prop- 
both well recognized. Prob- 
ably one the most outstanding ex- 
amples most common use the 
lally column. 


Nov. 4-5, 1954, New York City. 


the core field, the honeycomb 
and balsa wood core has been out- 
standing recent engineering work. 
Some core molding has been done with 
hand layup and vacuum bag processes. 
The outstanding example this work 
the radome construction. most 
instances honeycomb balsa wood 
cores have been used. 

The development discussed this 
paper entirely different nature. 
The theory and the aim manu- 
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green stock, increase the cutting 
angle and reduce the knife cuts per 
inch. prevent tearing out dry 
stock, decrease the cutting angle in- 
crease the knife cuts per inch use 
the climb cutting method. Recom- 
mended cutting angles and number 


knife cuts per inch are given 
Table 


facture high strength articles using 
common box-making techniques, pre- 
sumably the paper setup box type 
whereby low cost core preform 
can obtained with existing high 
speed machinery. The low cost core 
then covered with thin layer high 
strength fibers, usually glass, the resin 
applied and the whole preform placed 
the mold. 

There were many problems con- 
nected with this theoretical proposal, 
some which are the state 
partial solution, and each will dis- 


The Author: Burdette Wilkins con- 
sulting engineer, specializing production ma- 
chine design and composite plastic constructions. 
charter member FPRS, was formerly 
Regonal Member the Executive 
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Design 

was found that selection the 
core depended great deal upon the 
radii that were able obtained 
the corners. hard stiff paper 
was used, radii must kept 
minimum. soft spongy core was 
used, greater latitude was obtainable 
radii and compound curve. With 
stiff heavy chip board, gentle com- 
pound curves were not too difficult. 
the corners box, the radii must 
good many instances, added glass must 
used corners. 

With the softer boards, 
and probably 1-inch radii could 
accomplished the corners without 
too much trouble. the use soft 
core, strengthening ribs are possible 
and reasonably feasible the design 
wherein molding with 
just the glass alone ribs are difficult 
problem. The crushability the core 
the medium that provides side pres- 
sure rib. 

Thick and thin side sections the 
side wall box are also feasible 
and are accomplished die cutting 
sections out the core. These changes 
wall thickness allow for recessing 
hardware, handles, etc., which has 
always been serious problem nor- 
mal molding. Large flat areas high 
strength structure should avoided 
far possible unless some method 
was used prevent delamination. One 
the serious drawbacks designing 
molding this description that 
the minimum draft allowable about 
degrees and preferable have 
even more. 

Blistering serious problem. The 
composition the cores must care- 
fully selected and some cases spe- 
cially made. One big offender the 
presence starch, for when the mold 
temperatures are carried high 250 
300 degrees for rapid cure, will 
create blistering which will delaminate 
flat areas. Careful moisture control 
great assistance this respect. 
Large flat areas must have careful con- 
sideration and many instances 
wall. 


Delamination 


Many these cores, especially the 
softer ones, are built layers and 
have little strength parallel the 
layers. Depending upon the end use 
requirements the object 
molded and the weight factors desired, 
different methods have been used 
prevent delamination. The most suc- 
cessful threading needling the 
core. This means driving fibers com- 
pletely through the core and letting 
inch two lie either face. The 
fiber that thus exposed the faces 


bonded securely the tension 
compression face, the case may be, 
and prevents delamination. 


several instances, the shape 
the object being molded does its own 
tying that delamination, although 
may occur the short flat areas, 
does not seriously affect the strength 
the structure. some instances, 
merely holes punched the soft core 
hard cardboard will give sufficient 
tie between the compression and ten- 
sion face avoid trouble. Complete 
impregnation the core is, course, 
possible but adds considerably the 
weight and the cost. 


Weight Factor 


One the principal reasons for this 
development was obtain rigid ob- 
ject low cost but still maintain 
light weight. these instances, the 
soft core was preferable but the prob- 
lem preventing the resin from im- 
pregnating the core was serious one. 


number liquid sealants have 
been tested with varying results. Some 
them have been reasonably success- 
ful; one the cheapest and fairly 
successful ones common wheat paste. 
However, the best results have been 
obtained using barrier sheet 
thin paper wherever the shape the 
structure made this feasible. some 
cases both paper and liquid sealants 
were used—a protective paper barrier 
sheet the flat areas, and liquid 
application the edges and com- 
pound curves. 


Fastening Hardware 


Fastening hardware problem 
whatsoever where cardboard used 
because the board sufficient den- 
sity hold rivets, etc. the case 
the soft core, quite feasible 
mold dense material these areas 
obtain good backing for rivets. 
Inserts various kinds can also 
molded because the 
core, which constitutes the majority 
the preform, stiff enough and accu- 
rate enough for the inserts held 
place the core. 


Another advantage molding boxes 
that require air tight seal that 
the wall thickness heavy enough 
allow molding recess, usually 
half round, directly into the top edge 
the box and also corresponding 
groove inside the lip the cover 
that metal valance attachment 
foreign material, other than the 
gasket, necessary complete air 
tight seal. preferable have 
wall this point order 
accomplish this successfully, although 
one box has been done with 5/16- 
inch wall. 


Distribution Resin 


normal molding procedures using 
for the preform placed the 
mold dry, the resin dumped one 
two places, the mold closed, and 
you get complete fill out and 
perfect piece. 

molding with soft core, resin 
distribution serious problem. The 
core soft that the resin will not 
disperse the various parts the 
mold but will merely sink into the 
soft core leaving dry spots where 
resin was not applied. Complete spray 
ing dipping the prepared pre 
form has been found necessary keep 
the resin content down and 
even distribution. 

some cases roller application 
might applied, especially 
tures where the surfaces were reason 
ably flat where the preform could 
handled flat and shaped after appli- 
cation the resin. Too much handling 
cannot done after application 
resin due the fact that the 
mass gummy and sticky. 

The actual molding was first 
accepted being normal procedure. 
Considerable difficulty has arisen, how- 
ever, mold release due two 
things. Some the gases from the 
core given off under heat the molds 
are contaminating the resins and mak- 
ing them sticky. The second the 
small amount shrinkage the part. 
which does not allow easy removal. 
Knock out pins have been used with 
partial success. There considerable 
work done the best removal 
pieces from the mold. 


Examples Molding 


The following items have been man- 
ufactured this method: 2,500 pound 
pallet for Quartermaster Corps, 
Army; pack board for Quartermaster 
Corps, Army; battery case, Signal 
Corps, Army; field telephone 
unit, Signal Corps, Army; and 
fishing tackle boxes. 


Results 


The results obtained far have 
been gratifying. The first and 
the most important high rigidity. 
The second that the preform 
reasonable rigid nature and can 
handled. The preform will hold inserts 
accurate position. The double skin 
provides double moisture barrier. 
areas. possible produce items 
that would economically consistent 
with any other method. 

However, this type molding 
still its infancy and considerable 
more work must done before can 
called “Known Art.” 
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Analysis Shook Yields 


from Box Lumber 
JOHN HARTSOCK 


Assistant Chemical Engineer, Stanford Research Institute, Stanford, California 


analysis was made determine the effect size, grade, 
and kerf loss shook yields from ponderosa pine lumber. typical 
sample rough box lumber was ripped various common widths, 
marked for flaws, and photographed. The photos were analyzed 
determine the yields various representative sizes and grades 


shook. 


OSSIBILITY CREATING new kinds 

shipping containers was the sub- 
ject recent study Stanford Re- 
search Institute for the Wooden Box 
Institute. Part this work entailed 
the design more economical types 
wooden boxes. was important 
that the shook incorporated these 
designs should make the fullest pos- 
sible use the rough lumber from 
which was sawn. order insure 
this efficiency, was necessary ob- 
tain some idea the relative number 
long and short lengths, and high 
and low grades, shook which could 
expected from average sample 
rough lumber. 


Inquiries revealed that varied opin- 
ions existed among men the lumber 
industry. Some mills had made private 
studies the subject, but published 
quantitative data could found. 
This meant that method had 
devised for estimating the yields 
different lengths and grades which 
would serve basis for analysis for 
any given sample. 

The operators large shook mill 
helped with this analysis. They assem- 
bled the sample lumber, their 
methods were used standards. 
description this operation, 
which believed representative 
most large mills, may make the analy- 
sis easier follow. 


Description Shook Mill 


this mill, Nos. and Com- 
mon lumber are purchased for sawing 
into shook. The grades are not segre- 
gated for processing. The boards are 
about 11/, inches thick, inches wide, 
and from feet long. 

This rough lumber fed the 
planer, where surfaced, and 


California Section, FPRS, May 13, 1955, San 
Francisco, Calif. 


The Author: John Hartsock attended San 
jose State and California, where 
received B.S. chemical engineering 
has been employed Stanford Re- 
earch Institute since graduation. 


ripped the desired width. then 
sent the cut-off saws, where 
cut into pieces the length the fin- 
ished shook. The cut-off saws are fitted 
with several fixed stops that the 
operator may quickly cut any 
several pre-determined lengths, de- 
pending the type shook desired. 

Occasionally piece comes from the 
cut-offs which mostly sound, but has 
defect one side. The defect 
such piece may removed with 
band-rip saw, thus salvaging the 
usable wood. The 6/4 from the cut-off 
and band-rip saws fed the re- 
saws, where sawn the shook 
thickness. Generally, six resaws 
may placed line. Thus, many 
cuts may made single pass. 

the resawn material wider than 
desired, may ripped narrower 
widths profile saws, which are 
mounted the end the resaw line, 
cleat machine. Cleat machines 
are often used material that comes 
directly from the cut-off saws, but 
this analysis they are considered only 
for use ripping resawn stock. 

These are the only operations con- 
sidered here. The effect using other 
specialized equipment, such corner- 
post machines and Goff-end machines, 
has not been considered. 


Factors Affecting Analysis 


This analysis was primarily intended 
information the relative 
availability different grades and 
lengths shook. These yields are 
determined two factors. First the 
raw material—the kind lumber 
from which the shook cut. The 
second factor the manner which 
this lumber sawn. 

analysis was wanted that would 
represent actual commercial operation 
closely possible; however, there 
were several problems: 

Variations Rough Lumber: 
Lumber natural, not manufac- 
tured material, two boards are 
identical. single sample rough 
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lumber could selected exactly 
represent all the box lumber sawn 
the western states. Nor, the other 
hand, could analysis made all 
the wood that handled the west. 

The Manner Which the 
Shook Sawn: Board 
Various board widths are used cut- 
ting shook. Board width, will 
shown, has effect shook yields. 

Types Shook Commonly Sawn. 
Different kinds shook are classed 
their end use and each these 
uses has its own size and grade specifi- 
example, sides for 
standard type northwest apple boxes 
are in. in. in. and 
may contain: 


(a) One red knot in. diameter, 

(b) One red knot in. diameter 
and two black ring knots in. 
diameter, 

(c) One red edge knot not ex- 
ceed in. across the face, 

(d) Three black rings knot in. 
diameter and two in. 
diameter 


The grading rules list about dif- 
ferent types boxes and crates, each 
with its own size and grade specifica- 
tions for ends, sides, 
Admittedly, some these different 
types shook may similar; how- 
ever, would almost impossible 
task analyze sample rough 
lumber for its yield the large num- 
ber possible combinations even 
part these sizes and grades. 


Cutting Procedure. The types 
shook most desired mill vary from 
time time. Any board may cut 
several different ways, depend- 
ing the judgment the cut-off 
saw operator and the kind shook 
wanted that time. Thus identical 
boards, they existed, might well 
cut differently the same operator 
handled different days. 

Kerf Losses. was also decided 
consider the effect kerf losses 
different widths and thicknesses 
shook. general mill practice, shook 
footages are taken from the Tariff 
Tables. These figures actually include 


National Wooden Box Tariff No. and 
the Standard Grading Rules, 4th reprint, Na- 
tional Wooden Box Assoc., Pacific Div., San 
Francisco, 
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the kerf the shook footage. Since 
these losses can important factor 
the yield thin narrow shook, 
they had included the analysis. 


Approach Factors Affecting 
Analysis 

The problem, within time and cost 
limits, was devising analysis that 
would give reasonably reliable pic- 
ture the effect different factors 
shook yields. The procedure was 
follows: 

Rough Lumber Sample: The 
sample ponderosa pine box lumber 
was assembled the representative 


mill and, the opinion the mill 
superintendent, this was average 
sample the rough lumber they used. 


Board Width: The sample was 
ripped into various, commonly used 
board widths. The shook yields the 
boards each width were then deter- 
described later. 


Kinds Shook: Time did not 
permit analyzing the sample for all the 
wide variety sizes and grades 
shook commonly produced. was 
therefore decided select few rep- 
resentative lengths and grades, and 
determine their yields. 


DESIRED LENGTH DESIRED LENGTH { 


OF GRADE AORB | 


DEFECT THAT DOES NOT 
MEET GRADE AOR B 
REQUIREMENTS 


OF GRADE A OR B 


DEFECT THAT DOES 
NOT MEET GRADE C 
REQUIREMENTS 


Fig. 2.—Marking procedure. 
Table 1.—YIELDS BEFORE KERF LOSSES 


Total Rough 
Lumber 
Analyzed 
Planer Ripping Width (in) (bd ft) 

445 

6.. 776 

892 


*Board feet per thousand board feet rough lumber. 
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Yield 
Shook Including 
Yield Length Band-Rip Band-Rip 
Grade ft/MR) (bd ft/MR) 
820 788 
748 
665 
834 787 
702 
667 
825 
701 
561 
838 818 
767 
746 
863 
767 725 
594 
471 
762 
716 
585 


905 


Cutting Procedure: the actual 
mill cut-off method had been followed, 
which several kinds shook are 
sawn from each board, would have 
been necessary analyze the sample 
for large number different com- 
binations different grades and 
lengths shook. Therefore the yield 
just one length and grade was esti- 
mated time. 


First, the whole sample was analyzed 
determine how many board feet 
certain grade one length con- 
tained. Next, the same procedure was 
followed for another size and grade. 
this way the total board feet each 
length and grade from each board 
width were obtained tabulated. 
Comparison these yields gave 
measure the relative availability 
the different kinds shook from the 
different widths boards. 


Kerf: The volume wood that 
would removed sawing the lum- 
ber into shook different widths and 
thicknesses was calculated 
tracted from the theoretical yields 
(yield before kerf). 


was not intended that the analysis 
would give positive information 
shook yields for all box lumber sawn 
the west. was meant, rather, 
give comparative data the effect 
different variables yields. This ap- 
proach provided relatively quick and 
simple means obtaining the infor- 
mation desired. 


Description Analysis 
Results 


sample 2,000 board feet 
and Common pine was 
assembled the representative mill 
from three different sources. The 
original boards were about 
thick and 12-in. wide. order take 
into account the effect various 
widths shook yields, these were 
ripped into 2-in., 4-in., 6-in., and 8-in. 

The boards were then marked for 
flaws, under the direction ex- 
perienced mill operator, 
(Fig. 1). The photographs 
and these enlargements were used 
the remainder the analysis. This use 
scalded photographs rather than 
actual lumber provided quick and 
convenient method analysis. 


Three grade requirements 
chosen. These, representing high, me- 
dium, and low grade shook, were 
follows: 


Grade could contain defect 
other than sound red knots in. 
diameter and smaller. 


boards were not actually sawn. 
the photographs the 4-in. boards 
marked simulate ripping into 2-in. widths. 
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Fig. 1.—Rough lumber photo. 


Grade allowed sound red knots 
in. diameter. 

Grade would contain sound red 
knots in. and black knots 
in. 

Since pitch and stain not weaken 
lumber, they were not considered 
defects. 


The photographs the lumber 
sample were then marked simulate 
and band rip cuts that would 
made remove the defects not 
allowed each grade (Fig. 2). The 
pictures the 2-in. and 4-in. boards 
were not marked for Grades 
since was felt that knot inches 
larger, 2-in. 4-in. board, 
would make unusuable shook. 

The yields and 
18-in. lengths the grades for which 
each set board width pictures was 
marked was then obtained deter- 
mining the number pieces that were 
available the length between defect 
cuts (see Fig. 2). example, 
there was distance inches be- 
tween two defects cuts, was said 
that would yield three 6-in. pieces, 
one 12-in., one 18-in. Admittedly, 
cutting one 12-in. piece could also 
give 6-in. length the same grade. 
However, for the sake simplicity 
this remainder was considered waste. 
The results these measurements are 
shown Table 


Kerf losses were estimated cal- 
culating them the volume wood 
that would removed from the theo- 
retical yields any length and grade 
determined from the photographs. 
This footage was subtracted from the 
board feet available before ripping and 
resawing (as determined from the pic- 
tures) give the net yield shook 
any size. 


Results 


The data obtained the analysis 
are discussed four parts. These 
cover the effects board width, grade, 
shook lengths, and saw kerf the 
yield shook from the rough lumber 
sample. 

Board Width: The term 
width” used here means the width 
boards that are planed, ripped and 
sent the cut-off saws. 


When defect cut out board, 
some sound wood one side the 
flaw may lost. This wood might 
have been saved and long piece cut 
from the sound side the board had 
been ripped into narrower widths, 
only one which contained the de- 
fect. This confirmed the analysis 
(see Fig. and Table I). 2-, 4-, and 
6-inch boards yielded about the same 
amount grade shook inches 
long, while 8-inch boards yielded 


somewhat less. shook length in- 
creased, yield fell off with wider 
boards. 

Shook Grade: The effect 
grade shook yield can seen 
Fig. and Table There was little 
difference the yield the different 
grades from 4-in. and 6-in. boards. 
However, the yields grades and 
were lower from the 8-in. boards, 
while the grade yield was higher. 

Shook Length: The effect 
shook length yield was much more 


SHOOK 
LENGTH 


500 


YIELD (BOARD FEET/M ROUGH LUMBER) 


° 


4a 
BOARQ (in) 


marked than the effect grade. This 
Table When all the wood available 
both long and short pieces con- 
sidered, shook grade has little effect 
yield. However, yield decreases 
shook length increases, and decreases 
more rapidly for higher grade shook 
than for low. 

Kerf: Losses due saw kerf 
are not large compared defect 
losses, except when thin narrow 
pieces are sawn. example this 


Fig. 3.—Effect board width Grade yields. 


1000 


900 


800 


a 
° 


YIELD (BOARD FEET/M ROUGH LUMBER) 


200 


2 


6 
BOARD WIDTH (in) 


Fig. 4.—Effect grade yield. 


YIELD (BOARD FEET/M ROUGH LUMBER) 


GRADE 
AVERAGE 6",6" 
BOARDS 


GRADE 


AVERAGE 2", 4" 
6; 6" BOARDS 
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SHOOK LENTGH (in) 


Fig. 5.—Effect shook length yield. 


300 
900 
600 
6 12 18 


Table LESS KERF 


(bd ft/MR) 
Shook Width (in) 
Length 
B 6 471 488 505 
12 443 459 475 
18 430 445 461 
12 519 548 548 
18 415 436 436 eee we 
B 6 ness ae 634 651 668 
12 598 614 630 
18 oe en 583 598 614 
12 604 633 633 
18 483 507 507 
B 6 740 757 774 
12 693 709 725 
18 674 689 705 


*Based actual dimensions. 


shown Table and Fig. for 
12-in. grade shook. When 
loss about two-thirds much 
defect loss (wood that does not meet 
cut thickness, kerf 
roughly equals defect loss, and when 
resawn nearly three times 
great. 


Summary 


method determining the effects 
board width and shook grade and 
length yields wooden box 
shook has been developed and applied 
sample ponderosa pine box 
lumber. The results the analysis 
show the yields 6-in., and 
18-in. shook, different representa- 
tive grades, from 2-in., 4-in., 6-in., 
and 8-in. boards. The following gen- 
eral conclusions can drawn: 


Shook yields from boards 
inches and inches are about the 
same. However, the yields from 
6-inch boards are less, and from 
8-inch boards still lower. 


Overall yields (including pieces 


all lengths) are not greatly 
affected shook grade. 
Yield decreases with shook 


1000 


LOSS (BOARD FEET/M ROUGH LUMBER) 


QUIREMENTS 

1 3 3 Zz 1 


SHOOK THICKNESS (in) 


Fig. shook thickness losses 
12-in. Grade shook sawn from 
6-in. boards). 


length. The rate decrease 
affected grade—the yield 
long, low grade pieces being 
higher than that long, high 
grade. 

The effect kerf the yield 
thin and narrow pieces high 
compared other losses. 


The analysis was based small 
sample, and some the methods did 
not conform shook mill practice. 
However, felt that the results give 
some indication what might 
expected average operation. 

Common sense might have revealed 
some these things, but not quan- 
titative form. Before this analysis, 
was not known, for example, whether 
the yield pieces inches long was 
almost the same that 12-inch, 
only half great. The analysis 
gave least some quantitative idea 
the effect different variables 
the amount shook that could 
sawn from given amount rough 
lumber. 

This paper not intended supply 
data upon which shook mill operation 
can based boxes designed. 
intended, rather, present fairly 
simple method for estimating 
effects certain variables 
shook yields and gives the results 
the application this method 
sample rough box lumber. 
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The numeral parentheses (2) following reference 
the first author indicates that the same co-authors 
have written two articles. Two more the 
same author authors are listed chronologically. 


How Use the Index 


article can quickly located. neither the title nor 
name known, there are many clues which 
article can found. For example, article 
Fortified Urea-Resin Glues Plywood 
can found under Glues and Gluing, Plywood, 
and Urea Resin. 


Analysis Wood Losses Redwood 
Logging. Fritz, 1948 Proc. 
Analysis Technique for Hardboard Pilot 
Plants. Guenther, 1953. III, 

Andersson Debarker. Jacobson, 1952. 

Animal Feeds from Residue. 

Animal Glues Woodworking. 


Preparation Surfaces Prior Finish- 
ing. 1948 Proc. 215 
Sanding Wood for Finishing. 1953. 

Absorption and Penetration Oil-Soluble 
Wood Preservatives Dip Treatment 
and Zabel, 1954. IV, no. 
101 

Absorption Water, Swelling and Solu- 
bility Free Films Paint. Browne, 

Accuracy Electric Moisture Detector 
Green Wood. McAlister, and 
Myers, 1954. IV, no. 417 

Accuracy Electric Moisture Meter 
Readings Jack Pine Posts. Mathew- 

Acid-Proofing Wood. Bescher, 
1947 Proc. 120 


Adhesives: See Glues and Gluing 

Adhesive 
Cars. Snyder, and Plisky, 

Adhesive Developments and Supplies for 
Defense. Poletika, 1951 Proc. 
292 

Adhesives Glued-Laminated Timber 
no. 168 

Advances Integrated Logging. Crocker, 

Advances Polyvinyl Acetate Glues for 


Woodworking, McCormack, 1954. 


IV, no. 287 

Advantages Working Gauges 
Machining Small Wood Parts. Jopson, 
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Air Seasoning California Redwood. 
Clausen, 1953. III, no. 
183 

Air Seasoning Lodgepole Pine Poles. 
Mathewson, 1953. III, no. 

Alkyd Resin Characteristics Applicable 
Wood Finishes. Gordon, 1953. 

Alleviating Bow and Crook Southern 
Yellow Pine Dimension with Chemi- 
cals. King, 1954. IV, no. 
271 

Alfowable Loads for Common Bolts 
Various Angles the Grain for South- 
ern Yellow Pine. Kojis, and 

America’s Demand for 
1975. Stanford Research Institute. 1954. 
IV, no. 181 


Resins: See also Glues and Gluing 
Amino Resin Adhesives 

Analysis Chip Formation Wood 
no. 332 

Analysis Methods for Determining the 
Wood. Skaar, 1954. 
403 

Analysis Shook Yields from Box Lum- 
33-A 


IV, no. 


Analysis the Lumber Planing Process: 


Part Koch, 1955. 


Forestry. Willingham, 1952. 

Application Available Glue Line Test 
Methods Hardboard. Rauch, 

Application Dielectric Heating the 
Seasoning Wood. Miller, 1948 
Proc. 235 

Application Hardboard Veneered 
100 

Application Impreg for Patterns and 
Die Models. Seborg, and Vallier, 

Application Radio-Frequency 
Cunningham, 1948 Proc. 260 

Application Scientific Thinking Log- 
ging Operations. Rand, 1951. 

Application Statistical Methods the 
Thickness Control Lumber Core 
Panels. Lawlor, 1953. III, no. 

Applications Some Statistical Quality 
Control Techniques the Manufacture 
Veneers and Plywoods. McMahon, 

Arabogalactan from Western Larch 
Wood. Austin, 1954. IV, no. 

Are Present Wall 
turally Sound? Kuenzi, 1952. 
II, no. 154 

Aspects Kiln Design. Welch, 
1947 Proc. 147 
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Aspen: 
Collapse Aspen Lumber. 1949 Proc. 
460 
Heartwood Degradation Populus. 
Hydraulic Barking Neutral Sulfite 
Semichemical Pulp 1952. II, 
110 


Asplund Defibrator: 
Effect Operating Variables Hard- 
board. 1954. no. 146 
Variables Related the Effect Mois- 
ture Hardboard. 1954. no. 
» 142 
Wet Batch Process Hardboard Manu- 
facture. 1952. II, no. 
Whole Wood Fiber Manufacture. 1947 
Proc. 
Wood Pulping. 1948 Proc. 
Austria Has New Forest Products Labora- 
tory. Hunt, 1954. IV, no. 
11-A 


Balsa: 
Selecting Balsa High Tensile Strength. 
1949 Proc. 413 
24-A 


Bark: See also Barking, Chemical Utiliza- 
tion, Waste Utilization 
Briquets from Waste. 1951 Proc. 202 
hemicals from Douglas Fir Bark. 1951. 

Ponderosa and Sugar 
Pine Barks. 1949 Proc. 276 
Studies the Chemical Composition 
Bark. 1948 Proc. 130 
Utilization Bark. 1952. II, no. 
Utilization Douglas Fir Bark Hard- 
board. 1950 Proc. 301 
Utilization Wood Waste Chemical 
Pulps. 1951 Proc. 150 


Barking: 
Andersson Debarker. 1952. no. 
118 
Barking for Greater Profit. 1953. III, 
no. 
Debarking Redwood Logs. 1955. 
317 
Developments Milling During 1953. 
1954. IV, no. 31-A 
Economic Importance Wood Residue 
Economics Utilization Sawmill 
Wood Residue. 1954. IV, no. 
11-A 
Hydraulic Barking. 1952. II, no. 
106 
Hydraulic Barking. 1953. no. 
Hydraulic Barking Sulfite 
Semichemical Pulp Mill. 1952. II, no. 
Mechanical Bark Removal. 1948 Proc. 
Mechanical Equipment for Waste Utiliza- 
New Developments Harvesting Saw- 
logs. 1949 Proc. 
Portable Barking Equipment. 1952. 
no. 100 
Sawmill Waste Utilization Equipment. 
1954. IV, no. 18-A 
Small Hydraulic Log Barker. 1948 Proc. 
114 
and Selection Hydraulic Barkers. 


Basic Design Data for Solid Fiberboard 


Shipping Containers. Kellicutt, and 


Basic Stresses for Wood. Alexander, 


1949 Proc. 344 


38-A 


Basic Tests for Plywood. Elmendorf, 
1948 Proc. 296 

Basic Undergraduate Curriculum Wood 
no. 


Beech: 


Beech Tension Perpendicular Grain 

and Relation Drying. 1953. no. 

202 

Chemical Utilization Beech. 1953. 

Red Oak and Beech. 1955. 


Bending: 
British Productivity Team Report. 1952. 
Selecting White Oak for Bending Lum- 
ber. 1951 Proc. 
Steam Bending Beech. 1952. II, 
no. 

Better Glues from Peanut Meal. Chaudhuri, 

Better Tools for Gum Production. Ryberg, 


Birch: 


Volume Production Veneer. 
II, no. 106 

Boil Resistance Blended 
mine Wood Adhesives. Rider, and 
Kozdemba, 1954. IV, no. 
283 

Bond Strength Indicated Wood Fail- 
ure Mechanical Test. Northcott, 


Boring: 
Chisels and Bits Mortising and Boring. 


Briquets from Sawdust, Bark and Other 
Waste. Letts, 1951 Proc. 202 


Briquetting: See also Waste Utilization 
Small Briquetting Machine. 1948 Proc. 

Briton’s Appraisal the Timber Industry 
the United States. Mallinson, 

Broader Aspects Wood Preservation with 
Particular Reference Creosote. Roche, 
1951 Proc. 118 


Building Codes: See also Fire Retardants 
Canadian Standard Specifications and the 
National Building Code. 1954. no. 

326 

Fire Retardant Treated Lumber. 1951 
Proc. 107 

General and Technical Aspects 
fabrication. 1952. II, no. 
How Architectural Woodwork Industry 
Has Analyzed Markets. 1954. IV, no. 
19-A 

Influence Building Codes Postwar 
Wood Construction. 1947 Proc. 

Bundling Pulpwood Western Washing- 

Bundling Sawlogs and Poles. Matson, 

By-Products from the Redwood Lumber 
Industry. Miller, 1955. no. 
35-A 


Canadian Standard Specifications 
National Building Code. Thornber, 
1954. IV, no. 326 


Carbide Tools: See also Machining 
Care and Maintenance. 1951. no. 


Cutting Angles Carbide and Steel 
Cutters. 1955. no. 29-A 
Maintaining and Operating Carbide 
Tools. 1948 Proc. 201 
Progress Use Carbides. 1951 Proc 
102 
Stellite. 1952. II, no. 
Tungsten Carbide Can Increase 
tion. 1953. III, no. 159 
Tungsten Carbide Tipped Tools Regu- 
lar Production. 1953. no. 163 
Tungsten Carbide Use the Woodwork- 
ing Industry. 1947 Proc. 151 
Use and Maintenance Cutting 
Using and Maintaining Cutting Tools. 
1951 Proc. 

Carbonization Sawdust. 
Ross, 1948 Proc. 272 

Care and Maintenance Carbide Wood 
Working Tools. Brooks, 1951. 

Case for Decalcomania Transfers Forest 
Products. Rautenbush, 1954. IV, 
no. 32-A 


Casein Glue: See also Glues and Gluing 

Casein Glues. MacLagan, 1952. 
Design and Performance Laminated 
Wood Trusses. 1949 Proc. 307 
Durability Woodworking Glues for 
Dwellings. 1949 Proc. 361 
Glued-Laminated Timber Construction. 

Causes and Control End Waviness 
ing Drying Veneer. Lutz, 1955. 


Cedar: 


Cedar Leaf Oil Extraction. 1951. 
no. 120 
Chemical and Plastic Properties West- 
ern Red Cedar Butt Rot. 1953. III, no. 
Utilization Cedar Slash. 1951. no. 
Cellulose Fiber Cores for Molding. Wilkins, 
Certain Problems the Field Lignin 
Chemistry. Lewis, 1947 Proc. 
Changes Weight and Strength Sitka 
Spruce Associated with Decay 
Brown-Rot Fungus, Poria monticola. Mul- 
holland, 1954. IV, no. 410 
Characteristics and Related Hy- 
drocarbon Oils. Vaughan, 1947 
Proc. 102 
Characteristics Wood Fuel. Miller, 


Charcoal: See also Waste Utilization 
Carbonization Douglas-Fir Sawdust. 
1948 Proc. 272 
for Sawmill 
Wood Residue. 1954. IV, no. 
11-A 
Hardwood Charcoal from Low Grade 
Southern Hardwoods. 1953. no. 
TVA Research. 1952. II, no. 
Utilization Redwood Bark. 1949 Proc. 
179 
Wood-Distillation Industry. 1948 Proc. 
49. 

Chem-Dry Process—A Rapid 
Hardening Inks and Coatings. Barnebey. 

Chemical Brown Stain Sugar Pine. Mil- 
lett, 1952. II, no. 232 

Chemical Composition Eight Tropical 
Woods Indicated Proximate Analy- 
sis. Wise, E., Rittenhouse, C., and 
Garcia, 1951 Proc. 239 

Chemical Composition Gum Turpentines 
Pines United States and Canada. 
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Sugar Pine Barks. Kurth, F., Hubbard, 
and Humphrey, 1949 Proc. 
276 

Chemical Composition Tropical Woods. 
Wise, E., Rittenhouse, C., Dickey, 
E., Olson, H., and Garcia, 1952. 

Chemical Research the Utilization 
345 

Chemicals from Douglas Fir Bark. Kurth, 


Chemical Utilization: See also Waste 
Utilization 
Arabogalactan from Western Larch 
Wood. 1954. IV, no. 
By-Products from Redwood. 1955. 
no. 35-A 
Carbonization Douglas-Fir Sawdust. 
1948 Proc. 272 
Certain Problems the Field Lignin 
Chemistry. 1947 Proc. 
Chemical Composition Eight Tropical 
Woods. 1951 Proc. 239 
Chemical Utilization and Forest Manage- 
ment. 1954. IV, no. 
Chemical Utilization Wood. 1953. 
Chemicals from Douglas Fir Bark. 1951. 
Chemistry and Chemical Utilization 
Beech. 1953. III, no. 
Chemistry Lignin, 1955. 
Composition Tropical Woods. 1952. 
Delignification Spruce Sawdust. 1953. 
Effect Heat Properties and Chemi- 
cal Composition 1953. 
First Chemical Pulp California. 1951 
Proc. 146 
Hydrolysis Wood with Dilute Sulfuric 
Acid. 1952. II, no. 
Integrated Utilization-Research 
1947 Proc. 
New Potentials Fibers and Chemicals 
from Wood Waste. 1955. no. 
341 
Oregon Forest Products Laboratory. 1954. 
Physico-Chemical Methods for Wood 
Diagnosis. 1952. II, no. 
Ponderosa and Sugar Pine Barks. 1949 
Proc. 276 
Potentialities Chemical Utilization. 
Practical Applications Wood Chemis- 
Research Utilization Lignin. 1955. 
Responsibilities for Future. 
IV, no. 379 
Sawdust Carbonization. 1948 Proc. 
Tanbark from Hemlock Slabs 
Flotation. 1955. no. 400 
Utilization Bark. 1952. II, no. 
Utilization Redwood Bark. 1949 Proc. 
179 
Utilization Wood Waste. 1952. II, 
no. 
Waste Sulphite Liquor Concrete. 1949 
Proc. 188 
Wood-Sugar Molasses Diet Live- 
stock. 1952. II, no. 


Chipcore: See also Waste Utilization 
Attrition-Mill Type Particle Board. 1955. 
Chipcore—Its Characteristics 
no. 149 
Curvi-Board Process for Manufacturing 


Development and Market Potential 
Particle Board. 1955. no. 
19-A 

Dimensional Stability Synthetic Core 
Stock. 1948 Proc. 280 

European Chipcore Industry. 1953. 
no. 

Extruded Resin-Bonded Particle Board. 
1954. IV, no. 231 
General-Purpose and Decorative Pressed 
Wood Boards Dry Process. 1954. 

Kreibaum Process for Extruded Core 
Utilization. 1954. IV, no. 
New the Forest Products Lab- 
oratory. 1954. IV, no. 
Wood Radio and Industry. 
IV, no. 22-A 

Wood Versus Substitutes the Furni- 
ture. 1954. IV, no. 
Wood Waste Core Materials for High 
Pressure Laminates. 1952. II, no. 


Chipping: See also Pulp and Paper 


Arabogalactan from Western Larch 
Wood. 1954. IV, no. 
Chipped Wood for Fuel. Alexander, 
1951 Proc. 188 
Chips, Chippers and Conservation. 1952. 
Developments Milling During 1953. 
1954. IV, no. 31-A 
Economic Considerations for Sawmill 
Wood Residue. 1954. IV, no. 
Mechanical Equipment for Waste Utiliza- 
Portable Chipper. 1955. no. 
156 
Portable Chippers. 1949 Proc. 
Sawmill Waste Utilization Equipment. 
1954. IV, no. 18-A 
Utilization Wood Waste Chemical 
Pulps. 1951 Proc. 150 

Possibilities. 

Chip Requirements from the Pulp Mills’ 
Standpoint. Sim, 1954. IV, no. 
22-A 

Circular Sawmills the Tennessee Valley 
Region. Lane, 1951 Proc. 

Coal Tar Creosote—Its Composition and 
How Functions Wood Preserva- 

Coated Developments. 

Coatings That Prevent End Checks. Anon. 

College-Level Educational Programs for the 
Products Industries. 

Commercial Potentialities Chemical 
zation Wood. Gregory, and 

Comparison European and American 
Finishes. Johnson, 1953. no. 

Comparison Petro 
leum Solutions and Coal Tar Creosote 
the Pressure Treatment Green South- 
ern Yellow Pine Poles. Rogers, and 


Competition: See also Marketing 
Better Finishes. 1954. IV, no. 
Bigger Bite 1954 
IV, no. 9-A 
Factors Influencing Wood Utilization. 
Future Furniture Industry. 
Future Millwork Industry. 1952. 
Graining Aid Competition. 1954. 
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Hardwood Plywoods. 1954. IV, no. 

How Architectural Woodwork Industry 
Has Analyzed Markets. 1954. no. 
19-A 

How Filmwood Fits into the Wood 
Industry Picture. 1954. TV, no. 
13-A 

Marketing Hardwood Plywood. 

Place the Competitive Pic- 
ture. 1954. IV, no. 

Nine Competitors Wood and Plywood 

Research and Creative Business Manage- 
ment. 1949 Proc. 396 

Responsibilities for Future. 1954. 
IV, no. 379 

Need More Product Development. 
1954. IV, no. 9-A 

What Are Forest Products. 
no. 28-A 

Wide Acceptance Wood. 1954. IV, 
no. 

Wood Radio and Industry. 

No. Industrial Raw 
Wood Trends. 1954. IV, no. 

Wood Versus Substitutes Furniture. 


Compreg: See also Impreg 
Wood. 
McLean, 1949 Proc. 220 
Plastic Wood Laminates. 1952. no. 

Compression Douglas Fir Veneer During 
no. 103 

Conservation Lumber Through Removal 


Construction: See also Housing, Prefab- 
ricated Housing 
Adhesives ‘Timber 
Construction. 1955. no. 168 
America’s Demand for 1929 
1975. 1954. IV, no. 181 
Are Present Wall 
turally Sound? 1952. no. 154 
for Wood. Proc. 
344 
Canadian Standard Specifications 
Building Code. IV. 
no. 326 
Cost Frame Wall Construction. 1952. 
Design and Performance Laminated 
Wood Trusses. 1949 Proc. 307 
Designing with Glued Wood Construc- 
tion. 1954. IV, no. 312 
Glued Laminated Wood. 1949 Proc. 
318 
Influence Building Codes Postwar 
Wood Construction. 1947 Proc. 
Laminated Wej-Weld Frames. Proc. 
327 
Lightweight Prestressed Wood Arches. 
Modern Glued Timbers. 1952. no. 
Nailed Laminated 
Nails and Screws Wood Assembly 
and Construction. 1951 Proc. 305 
New Uses for Wood. 1955. no. 
161 
Non-Loadbearing Partitions. 1952. 
147 
Paper-Honeycomb 
Progress Wood Construction. 1947 
Proc. 


39-A 


i 


Construction: Continued 


Research Meet Competition. 1950 Proc. 
Responsibilities for Wood's Future. 1954. 
IV, no. 379 

Short-Time Creep Tests Douglas Fir. 
1949 Proc. 352 


Structural Lumber. 1952. II, no. 

Structural Practice. 1953. no. 

Timber Fabricating Industry. 1952. II, 
no. 146 

Timber Construction. 1953. III, no. 


Trends House Construction. 1952. 
II, no. 144 
Wood and Glued Joints Laminated 
Construction. 1951 Proc. 221 
Wood Laminating Comes Age. 1954. 
Working Stresses for Stress-Grade Lum- 
ber. 1949 Proc. 301 

Construction ‘of Small Low-Cost Vacuum 
Treating Plant. Kaufert, H., Neetzel, 
R., Hossfeld, L., and Rees, 


Containers: See Packaging 


Continuous Electronic Moisture Detection 
Applied Plywood and General 
Woodworking Industries. Holden, S., 
Jr. 1955. no. 36-A 

Continuous Moisture Detection Lumber. 
Hefferline, 1952. II, no. 225 

Controlled-Air Seasoning Wood for Pre- 
servative Treatment. Vaughan, 1955. 

Control Stain, Mold, and Decay Green 
Lumber and Other 
Verrall, and Scheffer, 1949 
Proc. 480 

Control Wood-Boring Insects Green 
Logs and Lumber. Kowal, 1949 
Proc. 469 

Converting Steam Plant from Coal Hog 
Fuel Burning. Rambo, 1955. 


Cooling Towers: 
Wood Chemical Engineering Construc- 
tion. 1954. IV, no. 332 

Coordination Research the Field 
Forest Products. Markwardt, 1948 
Proc. 145 

Coordination the Pulp and 
Paper Industry. Isenberg, 1948 
Proc. 141 


Copper Napthenate: See also Preservation 
Decay Prevention Wooden Steps and 
Porches. 1953. III, no. 
Evaluation Two Wood Preservatives. 
1952. II, no. 260 
Recovery Organic Solvents from Pres- 
sure Impregnated Wood. 1953. III, no. 

Core Gluing Equipment. Wilder, 


Cores: See also Chipcore 
Cellulose Fiber Cores for Molding. 1955 
Dimensional Stability Synthetic Core 
Stock. 1948 Proc. 280 
Increasing Yields with 
Core. 1955. no. 165 
Lumber Core Panels. 1949 Proc. 133 
Machines for Utilization Waste Slabs 
for Glued Core Stock. 1948 Proc. 
Paper-Honeycomb Cores for Structural 
Trends Panel Gluing. 1952. II, no. 

Correlating Evaluation Tests Wood Pre- 
servatives. Colley, 1954. IV, no. 
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with Humidifier 
Equipment. Wehrle, 1954. IV, 
no. 145 


Corrosion Experiences 


Cost Accounting: 


Cost Control Lumber Manufacturing. 

Cost and Quality Results from Use 
Very High Feed-Speed Moulder. Finn, 


Craveneer Used the Packaging Field. 


Creosote: See also Preservation 


Absorptiveness Molded Douglas-Fir 

Posts. 1954. IV, no. 162 

Acid-Proofing Wood. 1947 Proc. 

120 

Broader Aspects Wood Preservation. 

1951 Proc. 118 

Characteristics and Related Toxicity 

Hydrocarbon Oils. 1947 Proc. 102 

Correlating Evaluation Tests. 1954. IV, 

Creosote Wood Preservative. 1952. 

Creosoted Plywood. Savage, 1953. 

Decay Prevention Wooden Steps and 

Porches. 1953. III, no. 

Bridge 

Pentachlorophenol vs. Creosote Pres- 

sure Treatment Green Southern Pine 

Pole Strength Tests. 1952. II, no. 

Radiculosa, Creosote-Tolerant Or- 
ganism. 1952. II, no. 
Predicting Soil-Block Bioassay Thresholds 
Distillation Characteristics Weath- 
ered Creosotes. 1954. IV, no. 111 
Preservation Japan. 1954. IV, no. 
46-A 
Preservatives. 1949 Proc. 227 
Pressure-Treated Wood Exposed 
Weather. 1955. no. 369 
Seasoning and Treatment Tanoak. 
Soil-Block Bioassay Creosote Con- 
taining Penta. 1954. IV, no. 
Toxicity Solu- 
ble and Insoluble Fractions Creosote 
and Petroleum Oils Wood-Destroying 
Fungi Soil-Block Method. 1954. IV, 
no. 
Treated Piling. 1953. III, no. 
Treatment Douglas-Fir Post Sections 
Infected with Trichoderma Mold. 1954. 
IV, no. 164 
Vapor Pressures Western Hemlock 
Heartwood During Boiling Under Vac- 
uum. 1955. no. 267 
Variations Tolerance Wood-De- 
stroying Fungi. 1954. IV, no. 166 

Crosby—Anders Mobile Mill. Taggart, 

Current Situation Affecting Logging and 
Milling Equipment Availability. Holman, 

Current Trends Furniture Finishes. Gib- 

Curved Plywood, Its Production and Appli- 
cation the Furniture Industry. Miller, 

Curvi-Board Process for Manufacturing Core 
Stock. Anon. 1955. no. 24-A 

Cut-Control Saws. Durst, 1951. 

Cut-Stock from Western Softwoods. White, 
1949 Proc. 104 

Cyclical Exposure Test Tool Lami- 
nating Quality Control. England, 


Debarking: See Barking 


Decay: See also Pathology 
Decay Control and Increased Permea- 
bility Southern Pine Sprayed with 
Fluoride Solutions. Lindgren, 
and Harvey, 1952. II, no. 
Decay Exterior Millwork. Lindgren, 
Decay Prevention Wooden Steps and 
Porches Through Proper Design and 
Protective Treatment. Verrall, 
Decay Resistance Plywood Bonded 
with Various Glues. Englerth, 
1950 Proc. 248 


Decorative Overlays: See also Overlays 
High Pressure Laminates. 1952. II, no. 
How Filmwood Fits into the Wood In- 
dustry Picture, 1954. IV, no. 

Defect Detection Equipment. Partch, 
1950 Proc. 180 

Delignification Spruce Sawdust with 
Chlorine Dioxide. Levitin, and 

Design and Construction Modern Glued 
Timbers. Ketchum, 1952. II, no. 

Design and Development Non-Loadbear- 
ing Partitions. Kapple, 1952. 

Design and Planning Montana Sawmill. 

Designing Cutterheads for Maximum Pro- 
duction. Chekouras, 1953. III, 
156 

Designing with Glued Wood Construction. 
Fuller, 1954. IV, no. 312 

Deterioration Southern Pine Pulpwood 
During Storage. Lindgren, 1951 
Proc. 169 

Point Wood Centrifuging. Perem, 

Developing Lumber Markets. Edgett, 

Development and Market Potential Par- 
ticle Board. Caughey, 1955. 
no. 19-A 

Development Sawmill Layout. Saun- 
ders, 1954. IV, no. 22-A 

Development Collapse Aspen Lumber. 
Clausen, H., Rees, W., and Kau- 
fert, 1949 Proc. 460 

Development the Glueline-Cleavage Test. 
216 

Stress-Grade Lumber. Johnson, 
and Hanrahan, 1949 Proc. 301 

Developments and Trends the 
Packing Barrels Wood, Plywood, and 
43-A 

Developments Logging—1954. Hooker, 

Developments Sawmill Waste Utilization 
Equipment. Holekamp, 1954. 
IV, no. 18-A 

Developments the Postwar Packaging 
Field. Carney, J., Jr. 1947 Proc. 

Dielectric Heating: See High Frequency 
Heating 

Dimension: See Lumber 

Dimensional Stabilization: See also Prop- 
erties 
Dimensional Stability Synthetic Board 
Materials Used Core Stock. Millett, 
and Hohf, 1948 Proc. 280 
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Dimensional Stabilization: Continued 


Dimensional Stabilizing Effect Paper 
Overlays When Applied Lumber. Hee- 
bink, 1954. IV, no. 149 
Effect Formaldehyde Treatments 
Dimensional Stabilization. 1953. III, 
no. 
Effect Heat Dimensional Stabiliza- 
tion. 1953. III, no. 
Experiments Allylation. 1951. 
no. 
Impreg for Patterns and Die Models. 
1954. IV, no. 305 
Impregnation with Metal Alloys. 1950 
Proc. 199 
Modified Woods. 1952. II, no. 
Swelling Wood and Fiberboards 
Liquid Ammonia. 1955. no. 
413 

Dimensions and Tolerances for Machined 
Furniture Parts. Bethel, and Hader, 

Direct Gas-Fired Kilns the South. Lehr- 
bas, 1949 Proc. 436 

Distribution and Control Oak Wilt. 

Distribution Pentachlorophenol Pres- 
sure and Non-Pressure Treated Douglas 
Fir Crossarms. Hines, E., Jacobi, J., 

Loblolly Pine Lumber After Seasoning. 

Division 
wealth Scientific and Industrial Research 
Organization—Australia. Clarke, 


Doors: 


Curvi-Board Process for Manufacturing 
Fire Retardant Doors. 1952. II, no. 

Influence Flush Door Design Door 
Plant Layout. 1954. IV, no. 11-A 
Radio-Frequency Tooling. 1948 Proc. 
260 

Testing Wood Doors for Stability and 
Strength. 1952. II, no. 
Water Resistant Dowel Glue. 1954. 
IV, no. 42-A 


Douglas-fir 
Absorptiveness Molded Douglas-Fir 
Posts. 1954. IV, no. 162 
Chemicals from Bark. 1951. no. 
Compression Douglas Fir Veneer 
During Pressing. 1951. no. 103 
Douglas Fir Slabs, Edgings 
Wet Continuous Process Hardboard. 
Douglas Fir Substitutes for the British 
Columbia Plywood Industry. Bene, 
1950 Proc. 328 
Effect Drying Strength Douglas- 
Fit. 1955. no. 226 
Effect Heat Properties and Chemi- 
cal Composition Douglas-Fir. 1953. 
Glue Bond Quality Hard-Grained 
Douglas Fir Plywood. 1954. no. 
158 
Glueline-Cleavage Test. 1952. 
216 
Hot Press Gluing 
Douglas-Fir Veneers. 1955. no. 
388 
Knifing Technique and Test Method 
Evaluation Glue Lines. 1954. IV, 
no. 169 
Laminated Crossarms. 1955. no. 
Lumber Recovery from Logs B.C. 1949 
Proc. 284 
Minimizing Face Checking. Batey, E., 


no. 


Pentachlorophenol Gradients Treated 
Wood Exposed Weather. 1955. 
no. 369 

Pentachlorophenol Pressure and Non- 
Pressure Treated Crossarms. 1955. 
no. 

Preservative Treatment Post Sections 
Infected with Trichoderma Mold. 1954. 
IV, no. 164 

Quality Control Sawmills. 1950 Proc. 
149 

Sapwood-Heartwood Relationships 
Second-Growth. 1955. no. 108 
Second-Growth. 1950 Proc. 
Second-Growth Lumber. 1951. no. 

Short-Time Creep Tests. 
352 

Strength Properties Paper-Covered 
Structural Details Douglas-Fir Pit 
Membranes. 1955. no. 381 
Substitutes for B.C. Plywood. 1950 Proc. 
328 

Tangential Shrinkage Douglas-Fir and 
Western Red Cedar. 1955. no. 
241 

II, no. 

Variables Related Effect Mois- 
ture Hardboard. 1954. IV, no. 
142 

Wood Waste. 1950 Proc. 222 
Young-Growth Douglas-Fir. Predis- 
posed Warp? 1955. no. 406 


Dowels: 
Jig for Alining Scarf Joints. 1954. 
Strength Dowel Joints. 1953. III, 
no. 
Water Resistant Dowel Glue. 1954. 
IV, no. 42-A 

Drum Sanding Wood Products. Hyler, 

Dry-Formed Boards, Bonded with Resins 
Other Materials. Bender 1949 Proc. 
209 


1949 Proc. 


Drying: See Seasoning 

Drying Stresses Red 

Temperature. McMillen, 1955. 


Dry Kilns: See Seasoning 


Duo-kerf Saw: See also Sawmilling 


Sawteeth Action. 1950 Proc. 

Durability Urea-Resin Glues 
Plywood Joints. Blomquist, and 

Dwellings. Selbo, 1949 Proc. 
361 

Durability Woodworking Glues Dif- 
ferent Types Assembly Joints. 
no. 

Dust-Hazard Control Woodworking 
Plants. Brown, 1954. IV, no. 


Economics: 

brous Raw Materials. Stevenson, 
1950 Proc. 121 
tion: Few Basic Questions Examined. 
Economic Considerations for Successful 
Utilization Sawmill Wood Residue. 
Applefield, 1954. IV, no. 
Economic Importance Wood Residue 
no. 
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Parks, 1955. no. 317 
Tamminga, 1954. IV, no. 
45-A 
Economics Planning Floor Space for 
Woodworking Equipment. Willard, 
1948 Proc. 193 
Lumber Research. 1950 Proc. 
Progress Industry’s Most Important 
Product. 1953. III, no. 
Significance Research. 1949 Proc. 
391 

Economies from the Use Improved Cut- 
ters Woodworking Plants. Sechrist, 


Edge Gluing: See also Glues and Gluing, 
High Frequency Heating 
Edge-Gluing Engineering and Production 
Systems. Moser, 1948 Proc. 257 
Glue Line Electronic Edge-Gluing. 
1948 Proc. 245 
Lumber Core Panels. 1949 Proc. 133 
Polyvinyl-Resin Emulsion Glues. 1955. 
Radio Frequency Burning Glue Joints. 
Radio Frequency Gluing and End- 
Gluing. 1950 Proc. 203 
Reducing Sunken Joints Edge Glued 
Lumber Panels. 1952. II, no. 110 


Education: 


College-Level Programs for Forest Prod- 
College-Trained Men. 1951 Proc. 132 
Forest Products 
Forest Products Research and Education 
Michigan State College. 1955. 
no. 206 
Forest Products Research Michigan. 
1949 Proc. 430 
Furniture Industry Needs for College- 
Trained Men. 1951 Proc. 122 
Graduate Training. 1951 Proc. 129 
Industry—Education Conference. 1955. 
Job and Related Training. 1951. 
On-The-Job Training. 1951 Proc. 135 
Oregon Forest 
Research Universities. 1952. no. 
Sawmill Workers Training and Research 
Austria. 1954. IV, no. 71-A 
Training Men for Industry. 1951. 
no. 
Undergraduate Curriculum Wood 
Undergraduate Training. 1951 Proc. 
125 
What MTM Can for Woodworking. 
Wood Technology Education 
search University Michigan. 1955. 
Effect Construction Techniques the 
Cost Frame Wall Construction. Lend- 
Effect Cutting Angles Woodworking 
with Carbide and Steel Cutters. Chateau- 
Effect Drying Conditions Strength 
Coast-Type Douglas-Fir. Eddy, and 
Effect Extending Hot Press Urea Resin 
with Different Types Wheat and Rye 
Flour the Strength and Water Resist- 
ance the Glue Joints. Ropella, 
1949 Proc. 121 
the Dimensional Stabilization Wood. 
Tarkow, and Stamm, 1953. 
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Effect Fundamental Glue-Line Properties 
the Strength Thin Veneer Lami- 
nates. Preston, 1950 Proc. 228 

Effect Head Speed and Span Modulus 
Rupture Several Types Commer- 
cial Hardboards. Stillinger, 1953. 

Effect Heat the Properties and Chemi- 
cal Composition Douglas-Fir Wood 
and Its Major Components. Mitchell, 

Effect Heat Upon the Dimensional Sta- 
bilization Wood. Seborg, M., Tar- 
kow, H., and Stamm, 1953. 
no. 

Effect Incising the Binding Strength 
no. 

Effect Molding Temperature 
Strength and Dimensional Stability 
Hardboards from Fiberized Water-Soaked 
Douglas-Fir Chips. Schwartz, and 
Baird, 1950 Proc. 322 


Effect Operating Variables Hardboard 
Values. Keaton, 1954. IV. no. 
146 

Effect Paint Sealer Buckling Tenden- 
cies Hardboard Paneling. Wellwood. 

Effect Particle Size and Shape Strength 
and Dimensional Stability 
Bonded Panels. Turner, 

Effect Plywood Glue Lines the Accu- 
racy Moisture-Meter Indications. Bell, 
and Krueger, 1949 Proc. 

Effect Rays Radial Shrinkage 
Beech. McIntosh, 1955. no. 

Effect Rays the Differential Shrinkage 
Red Oak. Morschauser. 1954. 
IV, no. 280 

Effect Solvent Characteristics 
Blooming Pentachlorophenol. Walters, 

Effect Some Manufacturing Variables 
the Properties Fiberboard Prepared 
from Milled Douglas-Fir. 
Hohf, and Schwartz, 1948 
Proc. 100 

Effect Specimen Size and Shape Per- 
centage Water Absorption Ten Differ- 
ent Types Commercial Hardboards. 
Stillinger, and Johnson, 1953. 

Effect Storage Slash Pine Pulpwood 
Sulfate and Groundwood Pulp Qual- 
ity. McGovern, N., Martin, and 
Hyttinen, 1951 Proc. 162 

Effect the Defense Program the Avail- 
ability Woodworking Equipment. Du- 

Effect Time, Temperature. and Relative 
Humidity the Relief Case-harden- 
ing Stresses. Churchill, 1954. 
IV, no. 264 

Effect Zinc Chloride Some Shrinkage 
Properties Rostrata Wood. 

Effective Quality Control 

Effectiveness Conditioning 
Schedules Reducing Sunken Joints 
Edge Glued Lumber Panels. 

Effects Moisture Content and Machining 

Effects Taper Sawing and Log Turning. 

Effects Treating Variables Absorption 
and Chemicals Pine 
170 

Electrical for Decay Wood. Rich 
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Electronic Heating: See High Frequency 
Heating 


Employee Relations: 
Quality Control Relation Labor. 
1950 Proc. 185 

Employment Our Business. Norton, 

Energy Requirements for Insert-Point Cir- 
cular Headsaws. 1949 Proc. 
161 


Engineering: See also Construction, Prop- 
erties 
Allowable Loads for Common Bolts 
Are Present Wall Constructions Struc- 
turally Sound? 1952. II, no. 154 
Basic Stresses for Wood. 1949 Proc. 
344 
Cost Frame Wall 1952. 
Design and Development Non-Load- 
bearing Partitions. 1952. II, no. 
147 
Designing with Glued Wood Construc- 
tion. 1954. IV, no. 312 
Determining Elastic Constants Wood 
Electric Resistance Strain Gages. 1955. 
Lightweight Prestressed Wood Arches. 
1952. II, no. 164 
Nondestructive Testing for Forest Prod- 
ucts. 1950 Proc. 191 
Non-Destructive Tests for Wood. 
Notched Beam Shear Test. 1955. 
no, 131 
Short-Time Creep Tests Douglas Fir. 
1949 Proc. 352 


Entomology: See also Preservation 
Control Insects Attacking Green Logs 
and Lumber. 1952. II, no. 
Insects Green Logs and Lumber. 1949 
Proc. 469 
Wood Boring Beetles. 1949 Proc. 235 

Epon Resins for Surface Coatings. Brown, 

Equipment for Conditioning 
Wood Small Plants. Zeeuw, and 

European Chipcore Industry. Sides, 
and Colucci, Jr. 1953. no. 

Evaluating Furniture Finishes. Hager, 
1949 Proc. 126 

Evaluating Wood Preservatives. Blew, O.. 
Jr., Richards, A., and Baechler, 
1951 Proc. 230 

Evaluation Floor Finishes. 

Evaluation Glues and Glued Products. 
Blomquist, 1954. IV, no. 
290 

Evaluation Resin Adhesives. Hopkins. 
1949 Proc. 292 

Evaluation Two Modern Wood Preserva- 
tives. Sedziak, 1952. II, no. 
260 


Extenders: See Glue Extenders 

Experiments Veneer Cutting. 
Fleischer, 1949 Proc. 137 

Experiments Accelerated Method for 
Determining Water Absorption Hard- 
board. Ely, 1954. IV, no. 

Extract Stimulation for Wood Rosin Pro- 
duction-Increasing the Extractive Content 
Ponderosa Pine. Anderson, 1955. 

231 

Exudation Oil Type Preservatives from 


Factors Affecting the Expansion Hard 
Maple Flooring. Prange, 1953. 

Factors Affecting the Integrity Furni- 
ture Finish. Blackmore, 1953. 
IIT, no. 129 

Factors Intiuencing the Marketing Wood 
298 

Factors Influencing Wood Utilization. 

Factors Considered Force Drying 
Wood Finishes. Brown, 1954. 

Fatigue Wood and Glued Joints Used 
Laminated Construction. Lewis, 
221 

Scandinavia and Their 
United States Development. Turner, 

Federal Communications Commission Regu- 
lations Governing Electronic Heating. 
Rudd, 1948 Proc. 292 

Fence Posts: Untapped Market for the 
Wood Preserver. Walters, 1947 
Proc. 118 


Fiberboard: See also Hardboard, Insulat- 
ing Board, Waste Utilization 
Consolidated Products from Wood Resi- 
dues. 1950 Proc. 289 
Fiber Boards Made with Non-Critical 
Binders. 1951 Proc. 155 
Packing Barrels. 1955. no. 
43-A 
Potential Raw Materials for Fiber Prod- 
ucts. 1953. III, no. 142 
Properties Fiberboard Prepared from 
Milled Douglas-Fir. 1948 Proc. 100 
Sizing with Petrolatum. 1953. no. 
Ammonia. 1955. no. 413 

Fiber Products Factor Utilization. 
Locke, and Johnson, 1955. 

Fifth British Empire Forestry Conference. 
Hunt, 1947 Proc. 158 

Theory and Technique Ap- 

Film Forming Properties and Applications 
Vinyl and Acrylic Resins. Piernick, 

Finish Checking Hardwood Veneered 
Panels Related Face Veneer Quality. 


Finishes and Finishing: See also Abrasives 
Alkyd Resin Characteristics Applied 
Finishes. 1953. III, no. 
Applications Vinyl and Acrylic Resins. 
Cabinets and Similar Products. 1948 Proc. 
Chem-Dry Process for Hardening Inks 
and Coatings. 1955. no. 382 
Comparison European and American 
Finishes. 1953. no. 139 
Development Furniture Finishes. 1948 
151 
Epon Resins for Surface Coatings. 1952. 
Evaluating Furniture Finishes. 1949 Proc. 
126 
Evaluation Floor Finishes. 
IV, no. 356 
Filler Application. no. 
135 
Finishes Resistant Alcohols, Acids, and 
Agents. 
1948 Proc. 153 

no. 


Units. Lutes, 1952. 
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Force Drying Wood Finishes. 1954. 


Furniture Finishes. 1953. III, no. 
Furniture Finishing. 1952. II, no. 


Furniture Process from Rough Lumber 
Finished Product. 1952. II, no. 

Future Forest Industry. 1954. 
no. 36-A 

Graining Aid Competition. 1954. 

Hot Lacquer Systems. 1952. II, no. 


Forest Products 


Forest Products 


Laboratory, The 


Champion, 1954. 
153 


Forest Products Research and Education 


Michigan State College. Raphael, 
206 


Forest Products Research Industry Lab- 


oratories. Elmendorf, 


1948 Proc. 
138 


Research Laboratory 
Great Britain. Henderson, 1954. 


Forest Research and its Relation 


138 Wood-Using Industries the Southeast. 
140 

Spray Process. 1953. III, no. Research Institute and Colleges, 


Integrity Furniture Finish. 1953. 
Low-Bake Synthetic Finishes. 1948 Proc. 
155 
Natural Wood Finishes for Houses. 1952. 
Natural Wood Finishes for Houses. 1954. 
IV, no. 343 
Ovens for Drying Finishes. 1954. IV, 
no. 358 
Phenolic Resin Finishes. 1952. 
Recent Developments Finishing. 1947 
Proc. 
for Finish Coats Hardboard. 
Checking Furniture Panels. 
Synthetic Resins Furniture Finishing. 


1952. no. 136 
Testing Finishing Materials. 1954. IV, 
no. 346 
Testing Methods. 1948 Proc. 159 
Toners Furniture Finishing. 1953. 
Wood Can Meet Competition. 1954. 


no. 


Wood Finishing. 1952. II, no. 
Wood Finishing. 1953. 


no. 


Fire Retardants: See also Building Codes 
Evaluating Preservatives. 
230 
Fire-resistant Boards Made Wood 
Strands and Inorganic Binders. Elmen- 
Fire Retardant Doors. Witt, 1952. 
Ignition Temperatures 
and Untreated Wood. 1949 Proc. 250 
Preservatives. 1949 Proc. 227 
Production and Use Treated Lumber. 
1951 Proc. 107 
Treatment Reduce Com- 
bustibility. 1953. III, no. 

First Chemical Pulp tilization the State 
California. Morey, 1951 Proc. 
146 

Five Tools for Progress. Jenkins, 

Flooring: 

Evaluation Floor Finishes. 1954. 

IV, no. 356 

Handling Lumber Flooring Plant. 

High Speed Production. 1953. III, no. 

Veneer Flooring. 1952. 
138 

Forest Management Made Easy. Jemison. 

Forest Products Challeng- 
ing Problem. Panshin, 1955. 

Forest Products Laboratories 
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1951 Proc. 


Dehra Dun, India. Kishen, 1955. 
no. 30-A 


Forest Utilization Problems and Opportu- 


nities Southwest. Mueller, 


Fuel: See also Briquetting, Waste Utili- 


zation 


Briquets From Waste. 1951 Proc. 202 
Characteristics Wood Fuel. 1951 
Proc. 204 

Chipped Wood For Fuel. 
188 

Harvesting Fuelwood 
1951 Proc. 182 
Stoker Firing Multiple Fuel Furnaces. 
1951 Proc. 195 

Utilization Small Hardwoods. 1954 
IV, no. 384 
Wood Fines Gravity 
1951 Proc. 190 


1951 Proc. 


Stick Form. 


Feed 


Fundamentals Quality Control. Latimer. 


Furniture: See also Finishes and Finish- 


ing, Glues and Gluing, Seasoning 
America’s Demand for 1929- 
1975. 1954. IV, 181 

British Productivity Team Report. 1952. 

Briton’s Appraisal Timber In- 
dustry. 1954. IV, no. 
Chipcore Characteristics and Production. 

Comparison European and American 
Finishes. 1953. III, no. 139 
Cost and Quality Results from High 


Feed-Speed Moulder. 1951. no. 
150 

Curved Plywood. 1953. III, no. 

Cut-Control Saws. 1951. no. 
151 


Decalcomania Transfers Forest Prod- 
ucts. 1954. IV, no. 32-A 
Dimensions and Tolerances For Ma- 
chined Parts. 1954. no. 365 
Durability Woodworking Glues 
Assembly Joints. 1953. III, no. 

Evaluation Glues and Glued Products. 
1954. IV, no. 290 
Filler Application. 1953. 

Finish Checking Hardwood Veneered 
Panels. 1953. III, no. 

Furniture Finishes. 1953. III, no. 

Furniture Finishing Southern Cali- 
fornia. Hollinger, 1952. II, no. 

Furniture Industry Needs for College- 
Trained Men. 1951 Proc. 122 
Furniture Industry Columbia 
27-A 

Furniture Process from Rough Lumber 
Finished Product. Young, 1952 
Future Wood 


no. 


Furniture 


.23-A 


Industry. 


Gluing Control. 1952. 

Gluing Furniture Parts. 1954. IV, no. 
19-A 

Gluing Problems Piano Factory. 1953. 

Handling Materials Furniture. 1949 
Proc. 110 

Hardboard Panels. 1952. 
II, no. 100 

Hot-Spray Lacquer. 1952. II, no. 
140 

Hot Spray Process. 1953. 

How Filmwood Fits into the Wood In- 

dustry Picture. 1954. IV, no. 
13-A 

Ills Besetting Furniture Industry. 1949 

Proc. 175 

Improved Cutters Woodworking 
Plants. 1951. no. 155 

Integrity Furniture Finish. 1953. 

III, no. 129 

Kiln Drying and Moisture Control. 1952. 

Lumber Core Panels. 1949 Proc. 133 

Masonite’s Place Competition. 1954. 

IV, no. 27-A 

Moisture Wood. 1951. 
132 

Packaging and Handling Lumber, Di- 

mension and Flooring. 1952. II, 

Plastic-Surfaced Composition 
Furniture. 1954. IV, no. 207 

Quality Control. 1950 Proc. 170 
Quality Control and Relation Product 

Quality Control Furniture Manufac- 
Quality Control Furniture Manufac- 

turing and Relation Sales. 1951. 
no. 

Radio Frequency Application. 
381 

Radio Frequency Heating. 1949 Proc. 
337 

Sanding Wood for Finishing. 1953. 

Something New 
ture. 1947 Proc. 

Sunken Joints Edge-Glued Lumber 
Panels. 1952. no. 110 

Surface Checking Panels. 1952. 

no. 122 

Synthetic Resins Furniture Finishing 

Testing Adhesives: The 

Testing Test Apparatus 

Time Study for Rough Mills. 

Products Trees To- 

day. 1955. no. 42-A 


no. 


1949 Proc 


Furni- 


Specimen 


Toners Finishing. 1953. no. 

Trigonometry for the Chair Builder 


Tropical Wood for Furniture. 1949 Proc 

Tungsten Carbide Tipped Tools Regu- 
lar Production. 1953. no. 163 


West 

New the Products Lab- 
oratory. 1954. IV. no. 
Wood and Metal 1949 
Proc. p. 115 


for Military Uses. 1951 Proc. 
ood Radio and 1954 
Wood Trends. 1954. IV. no. 
Wood Versus Substitutes the Furni 
Working Gauges Machining 


22-A 


} 


= 
| 
| 
43-A 


bilization Allylation. Kenaga, 

Further Observations Longitudinal 
Shrinkage Softwoods. Cockrell. 
1949 Proc. 455 

Future Plastic Surfaced Douglas Fir 
Plywood. Ritchie, 1950 Proc. 
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Future Outlook: 
America’s Demand for 
1975. 1954. IV, no. 181 
Future the Forest Industry. Carr, 
1954. IV, no. 36-A 
Future the Wood Furniture Industry. 
General Outlook for the Lumber Indus- 
Lumber Outlook for 1955. 1954. IV, 
no. 13-A 
Responsibilities for Future. 1954. 


Galactan Western Larch Wood. Mit- 


Gang Sawmill: See Sawmilling 

General and Technical Aspects Prefab- 
rication. Fasbender, 1952. II, 
no. 

General Outlook for the Lumber Industry 

Good Insurance Risk? Gran- 

Genetic Approach for Improving Wood 
Qualities the Southern Pine. Zobel, 


Gluing 
Extending Urea Resin With Wheat and 
Rye Flour. 1949 Proc. 121 
Urea and Melamine Adhesives. 
II, no. 104 


See also Glues and 


1952. 


Glues and Gluing: See also Furniture, 
High Frequency Heating and Lami- 
nated Wood 
Adhesive Bonded Freight Cars. 1951. 
Adhesives ‘Timber 
Construction. 1955. no. 168 
Alining Scarf Joints. 1954. IV, no. 
Application Glue Line Tests Hard- 
Better Glues From Peanut Meal. 
Boil Resistance Blended Urea—Mela- 
mine Wood Adhesives. 1954. IV, no. 
283 
Strength Indicated Wood Fail- 
ure Mechanical 1955. no. 
Bonding Metals and Plastics Wood. 
Furniture. 1952. II, no. 
Casein Glues. 1952. II, no. 
Chemical and Plastic Properties West- 
ern Red Cedar Butt Rot. 1953. III, no. 
Controlling Glue 
Proc. 269 
Core Gluing Equipment. 1952. no. 
Decay Resistance Plywood. 1950 Proc. 
248 
Design and Performance Laminated 
Wood Trusses. 1949 Proc. 307 


44-A 


1952. 


1951 


Designing With Glued Wood Construc- 
tion. 1954. IV, no. 312 
Developments for Defense. 
292 

Durability Fortified Urea-Resin Glues 
Plywood Joints. 1955. no. 

Durability Glues for Dwellings. 1949 
Proc. 361 

Durability Woodworking Glues 
Assembly Joints. 1953. no. 


Systems. 1948 Proc. 257 


Extending Hot Press Urea 
Resin With Wheat and Rye Flour 
Strength and Water Resistance Glue. 
1949 Proc. 121 

Effect Glue-Line Strength Thin 
Veneer Laminates. 1950 Proc. 228 
Effect Plywood Glue Lines Mois- 
ture-Meter Accuracy. 1949 Proc. 
Effects Moisture Content and Machin- 
ing Gluing. 1954. IV, no. 

Evaluating Gluability 
Evaluating Interior Plywood. Haigh, 
Evaluation Glues and Glued Products. 
1954: IV, no. 290 

Evaluation Resin and Adhesives. 1949 
Proc. 292 

Exterior Plywood Performance. 
352 

Fundamentals High Frequency Glu- 
ing. 1954. IV, no. 

Glue Bond Quality Hard-Grained 
Douglas Fir Plywood. 1954. IV, no. 
158 

Glue Line Doctor. Marra, 1951 
Proc. 256 


Hardboard. 


1950 


1948 Proc. 245 

Wej-Weld Frames. 
Pedersen, 1949 Proc. 327 
Glued Laminated Wood. Ketchum, 
1949 Proc. 318 

Gluing Control Furniture Factory. 
Gluing Furniture Parts. 1954. IV, no. 
19-A 

Gluing Hardboard Fir Plywood with 
Phenolic Resin Adhesives. Lambuth, 

Gluing Hardboard with 
sives. Zeigler, and Halme, 
1954. IV, no. 422 

Gluing Furniture Parts. Carey, 
1954. IV, no. 19-A 

Gluing Hardboards with 
Acetate Emulsions 


maldehyde Resins. Shelton, 
124 

Gluing Wood 


for Severe Service Conditions. Kuenzel, 
G., Poletika, V., and McKean, 

Gluing Operations—Industry Trends. Red- 
fern, 1950 Proc. 339 

Gluing Pressure Wood With 
Resorcinol Type Adhesives. Henry, 
and Gardner, 1954. IV, no. 
300 

Test. 1952. II, no. 
216 

Glueline-Cleavage Test Applied Hard- 

For Use With High-Frequency 
1948 Proc. 


Heating. Dimond, 
226 

High Frequency Gluing. 1954. TV, no. 

High Frequency Gluing. 1954. IV, no. 
45-A 


Hot Press Gluing 
Douglas-Fir Veneers. 1955. no. 
388 

Industry Trends. 1950 Proc. 339 

Kiln Drying and Moisture 
Furniture Factory. 1952. II, no. 

Knifing Technique and Test Method 
Evaluation Glue Lines. 1954. IV, 
no. 169 

Laminated Crossarms. 1955. no. 
127 

Laminated Lumber from 
Continuous Process. 1952. no. 
269 

Laminated Ship Construction. 
Laminated Truck Bodies. 
no. 
Laminated Frames. 
Proc. 327 

Laminated Wood. 1949 Proc. 318 
Laminating Small Timbers and Dimen- 
sion Lumber From Southern Pine. 1953. 

Loading and Unloading Multiple 
Opening Hot Presses. 1954. IV, no. 

Lumber Core Panels. 1949 Proc. 133 
Machining, Handling, Flow Materials 
and Control Gluing: 1951 Proc. 
280 

Marine Laminating. 1951 Proc. 
Metal Wood Bonding. 1947 Proc. 

Modern Glued Timbers. 1952. II, no. 

Molding Plywood. 1949 Proc. 156 
Navy Uses Wood Puget Sound 
Naval Shipyard. 1954. IV, no. 
100 

No. Common Hardwood Lumber for 
Glued Products. 1949 Proc. 
Non-Destructive Test Glue-Bond 
Quality. 1955. no. 294 
Observing Gap-Filling Wood Adhe- 
Paper-Honeycomb Cores For Structural 
Sandwich Panels. 1952. II, no. 

Phenol and Resorcinol Adhesives. 1952. 

Polyvinyl Acetate Glues for Woodwork- 
ing. 1954. IV, no. 287 
Polyvinyl-Resin Emulsion Glues. 

Postwar Developments Woodworking 
Glues. 1947 Proc. 


1954. IV, 
1949 


1955. 


Production Gluing. 1953. III, no. 
Production Gluing High Strength 


Joints. 1954. IV, no. 303 
Purchase Wood Weight. 1954. 

Quality Control. 1952. II, no. 
Radio Frequency Application 
ture Manufacturing. 1949 Proc. 381 
Radio Frequency Burning Glue Joints. 


Frequency Edge-Gluing and End 


Gluing. 1950 Proc. 203 

Radio Frequency Heating Furniture 

Manufacture. 1949 Proc. 337 
Sunken Joints Edge Glued 

Lumber Panels. 1952. no. 110 

Research Gluing. 1951 

Proc. 285 

Research Universities. 1952. no. 

Screw-Holding Power Veneered and 

Laminated Wood Panels. 1954. IV, 

Strain Distribution Maple Glue Block 

Strength Dowel Joints. 1953. 

no. 

Strength Tests Glue Joints. 1955. 
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Testing Adhesives: Test Apparatus. 
Timber Construction. 1953. III, no. 
Trends Panel Gluing. 1952. II, no. 
Urea and Melamine Adhesives. 1952. 
II, no. 104 

Resin Glues Radio Frequency 
Edge Gluing. 1954. IV, no. 
Utilizing Wood Prefabricated Build- 
Veneer Splicing. 1952. II, no. 
Water Resistant Dowel Glue. 1954. 
IV, no. 42-A 
What's New the Forest Products Lab- 
oratory. 1954. IV, no. 
Wood and Glued Joints Laminated 
Construction. 1951 Proc. 221 
Wood and Metal Combinations. 1955. 
Wood Laminating Comes Age. 1954. 


Grading: 

Basic Stresses For Wood. 1949 Proc. 
344 

Circular Sawmills. 1951 Proc. 
Future Millwork Industry. 1952. 

Grades Hardwood Plywood. 1954. 
IV, no. 370 

Grading Problems That Challenge Lum- 


ber Industry. Johnson, 1950 
Proc. 


Hardboard. 1952. II, no. 
Hardwood Log Grading. 1950 Proc. 
Log Grading Improvements. 1954. IV, 
no. 171 

Low-Grade Hardwood Lumber. 1948 
Proc. 

Low-Grade Softwood Lumber. 1948 
Proc. 

Lumber and Log Grade Yields From 


Second Growth Hardwoods. 1953. III, 


no. 
Lumber Grades and Sizes Relation 
Yield. 1954. IV, no. 176 
Military Packaging. 1953. III, no. 
Modern Glued Timbers. 1952. II, no. 
Never Lift Board. 1952. II, no. 
Recovery from Douglas Fir 
1949 Proc. 284 
Sawing for Grade with Short-Log Bolters. 
Structural Lumber. May, 1952. 
Uniform Standards for Hardboard. 1952. 
Utilization Western Hardwoods. 1952. 
Valuation Ponderosa Pine Stumpage. 
Working Stresses for Stress-Grade Lum- 
ber. 1949 Proc. 301 
Graduate Training Forest Products Tech- 
nology. Harrar, 1951 Proc. 129 
Graining Aid Competition. Clark, 


Gum: See Naval Stores 


Handling Assembly Materials Furni- 
ture Manufacture. Wilkins, 1949 
Proc. 110 


Wood Fuel. Rees, 1953. 

Small Parts Pallet Boxes 
Inter- and Intra-Plant Shipping. Irwin, 
1954. IV, no. 202 
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Hardboard: See also Fiberboard, Insulat- 


ing Board 

Accelerated Method for Determining 
Water Absorption Hardboard. 1954. 

America’s Demand for Wood 1929- 
1975. 1954. IV, no. 181 
Analysis for Pilot 

Application Glue Line Tests Hard- 
Chemical Composition Bark 
Utilization For Structural Boards. 1948 
Proc. 130 

Douglas Fir Slabs, Edgings and Bark— 
Wet Continuous Process Hardboard. 

Dry-Formed Boards. 1949 Proc. 209 
Effect Paint Sealer Buckling Ten- 
dencies Hardboard Paneling. 1954. 

Evaluating Gluability Hardboard. 

Fiber Products. 1955. no. 
153 

Fibers From Veneer Waste. 1949 Proc. 

Gluing Hardboard Fir Plywood. 1955. 

Gluing Hardboard with Protein Adhe- 
sives. 1954. IV, no. 422 

Gluing Hardboards with Polyvinyl Ace- 
tate Emulsions 
dehyde Resins. 1955. no. 124 
Glueline-Cleavage Test Applied Hard- 
Hardboard from Hardwood. Farber, 
1950 Proc. 271 

Hardboard from Wood Waste. 1952. 

Hardboard Industry the United 
States. Lewis, 1952. II, no. 


Hardboard Veneered Panels. 1952. 
II, no. 100 

Hardboard Properties Affected 
Volatile Content Resin Treated Fiber. 
Hardboards From Wood Semi-Dry Proc- 
ess. Evans, 1950 Proc. 268 
Hardwood Developments the North- 
west. 1953. III, no. 

Hot Press Gluing 
Douglas-Fir Veneers. 1955. no. 
388 

Knifing Technique and Test Methods 
Evaluation Hardboard Fir Glue 
Lines. 1954. IV, no. 169 
Loading and Unloading Multiple 
Opening Hot Presses. 1954. IV, no. 

Lodgepole Pine for Dry-Formed Hard- 

Marketing Particle Board. 1950 Proc. 
298 

Masonite’s Place Competitive Picture. 

Mechanical Equipment 
Moisture Changes with Different Rela- 
tive Humidity Conditions 
Humidification Equipment 1954. IV, 
no. 148 

Moisture Resistance 

Notes Hardboard. 1949 Proc. 216 
Operating Variables Hardboard. 1954. 
IV, no. 146 

Paper-Honeycomb Structural 
Sandwich Panels. 1952. no. 

Furniture. 1954. no. 207 
Plaswood, 1953. 


Ponderosa Pine Residues for Dry Formed 
Particle Board. 1953. III, no. 
146 

Resinous Wood Hardboard. 1952. 

Sawdust Resin Combinations for Hard- 
board. 1950 Proc. 310 

Scandinavian Hardboard Industry. 1952. 

Sealers for Finish Coats Hardboard. 

Semi-Dry Process. 1950 Proc. 268 
Sizing with Petrolatum. 1953. III, no. 

Small Plant Set-Up. 1950 Proc. 279 
Strength and Dimensional Stability 
Hardboards From Chips. 
1950 Proc. 322 

Uniform Standards for Hardboard. 1952. 

Utilization. 1954. IV, no. 
Utilization Douglas Fir Bark. 1950 
Proc. 301 

Variables Related Effect Moisture 
Hardboard. 1954. IV, no. 
142 

Water Absorption Ten Different Com- 
mercial Hardboards. 1953. no. 

Wet Batch Process 1952. no. 

Wet Continuous Process. 1952. 
no. 

Wood Versus Substitutes Furniture. 


Hardwood: See also Lumber 


species 

Chemigroundwood Pulps. 1951 Proc. 
141 

Finish Checking Hardwood Veneered 

Forest Research Wood-Using Indus- 
tries the Southeast. 1953. no. 

Gelatinous Fibers and Effect Hard- 
woods. 1950 Proc. 254 

Grades Hardwood Plywood. 
IV, no. 370 

Hardboard from Hardwood. 1950 Proc. 
271 

Hardwood Charcoal Forest Product 
For the Utilization Low Grade South- 
ern Hardwoods. McConnell, 

Hardwood Log Grading-A 
Quality Control. Lockard, 1950 
Proc. 

Hardwood Veneer Drying. Bethel, 
and Hader, 1952. II, no. 
205 

Laminated Lumber Continuous Proc- 
ess. 1952. II, no. 269 

Logging Small Hardwoods. 1955. 
no. 312 

Lumber and Log Grades Yields From 
Second Growth. 1953. no. 

Minnesota ‘Timber Resources. 1955. 
no. 

Hardwoods. 

No. Common Hardwood Lumber for 
Glued Products. 1949 Proc. 
Packaging and Handling Lumber. 
Dimension and Flooring. 1952. IT, no. 

Producing Hardwood 

Pulp and Paper and Hardwood Utiliza- 

Quality Control. 1950 Proc. 162 
Sawing for Grade with Short-log Bolters. 

Small Logs for Veneer. 1952. 

Status Research Utilization Small 
Hardwoods. 1954. IV, no. 384 
Substitutes for Plywood. 
328 
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Hardwood: Continued 


Timber Supplies Northeast. 1952. 
Tropical Hardwood. 1951 Proc. 
Uses for Louisiana Bottomland Hard- 
woods. 1952. II, no. 
Utilization—Keystone Intensive For- 
est Management. 1952. II, no. 
Utilization Low-Grades the North- 
west 1950 Proc. 129 
Utilization Western 
Volume Production Veneer. 1952. 
II, no. 106 

Harvesting Fuelwood Stick Form. Sim- 
mons, 1951 Proc. 182 

System Nailed Laminated Wooden 
Beam Construction. Dennerlein, 

Heavy Pine Sawmill Waste—A Supplement 
Round Wood For Pulp Production. 


Herbicides: 


Weed Control. 1953. no. 


High Frequency Heating: 
Application Furniture Manufacture. 
1949 Proc. 381 
Core Gluing Equipment. 1952. II, no. 
ip; 
Defect Detection Equpiment. 1950 Proc 
180 
Dielectric Heating Applied Season- 
ing. 1948 Proc. 235 
Economics High Frequency Gluing. 
Edge-Gluing and End-Gluing. 1950 Proc. 
203 
Effects Moisture Content and Machin- 
ing Gluing. 1954. IV, no. 
F.C.C. Regulations. 1948 Proc 292 
Fundamentals High Frequency Glu- 
ing. 1954. IV, no. 
Glue Line Electronic Edge-Gluing. 
1948 Proc. 245 
Glues For High-Frequency Heating. 1948 
Proc. 226 
High Frequency Gluing Wood— 
What Glue Should Use? Clark, 
Lumber Core Panels. 1949 Proc. 133 
Postwar Developments. 1947 Proc. 
Principles. 1948 Proc. 219 
Radio Frequency Burning Glue Joints. 
Radio Frequency Heating Furniture 
Manufacture. 1949 Proc. 337 
Research Gluing. 1951 
Proc. 285 
Theory and Application. 1951. no. 
Tooling Application. 1948 Proc. 260 
Urea Resin Glues Radio Frequency 
Edge Gluing. 1954. IV, no. 138 
Veneer Splicing. 1952. II, no. 
High Pressure Laminates. Barber, 
High Speed Production Flooring. Miller. 
High-Temperature Drying: Its Application 
the Drying Lumber. Mathewson. 
Highlights the Chemistry Lignin. 
ishes. Prince, 1948 Proc. 151 
History and Activities Wood Forum 
Tickle, 1947 Proc. 163 
History Kiln Drying Associations and 
Kiln Drying Clubs the United States 
Hot Lacquer Systems. Bede, 1952. 
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Douglas-Fir Veneers 
Resin Adhesives. Shelton, 1955. 

Hot-Spray Lacquer—An Outstanding Finish 
for the Furniture Industry. Wint, 

Hot Spray Process. Rhine, 1953. 


Housing: See also Construction and Pre- 
fabricated Housing 


America’s Demand for Wood—1929- 

Are Present Wall Constructions Structur- 
ally Sound? 1952. no. 154 
Cost Frame Wall Construction. 1952. 
161 

Durability Woodworking Glues. 1949 
Proc. 361 

Lightweight Prestressed Wood Arches. 
Non-Loadbearing Partitions. 1952. 
no. 147 

Trends House Construction. 1952. 
II, no. 144 

New the Forest Products Lab- 
oratory. 1954. IV, no. 

How Can Progressive Research and Devel- 
opment Aid the Lumber Industry. Panel 
Discussion. 1955. no. 101 

How Filmwood Fits into the Wood Indus- 
try Picture. Coleman, 1954. no. 
13-A 

How Insulating Board Products are Made 
the Simpson Logging Company. 

How Often Should House Painted— 
Experimental Study Programs 
Paint Maintenance. Browne, and 
173 

How the Architectural Woodwork Indus- 
try Has Analyzed Markets Build 
Sales. Rinehimer, 1954. no. 
19-A 

How Boost Gluing Production 
Edge-Gluing and End-Gluing. Winlund. 
203 

How Formulate Dry-Kiln Schedules. 
Rietz, 1951 Proc. 296 

How Get Bigger Bite the 
no. 9-A 

Human Angle Quality Control. Sooy. 

Human Side Research Projects. 


Humidity Control: See also Seasoning 


Corrosion Experiences with 
Equipment. 1954. IV, no. 145 
Kiln Drying and Moisture Control 
Furniture Factory. Pryce, 1952. 
Machining, Handling, Flow Materials 
and Control Gluing. 1951 Proc. 
280 
Moisture Changes with Different Relative 
Humidity Conditions Plant Humidi- 
fication Equipment. 1954. IV, no. 
148 
Surface Checking Furniture Panels. 

Hydraulic Barking. Hansel, 1952. II. 
no. 106 

Hydraulic Barking Neutral Sulfite 
Semichemical Pulp Mill. Ham, 
1952. II, no. 110 

Hydraulic Log Barking. Flateboe, 


Hydrocarbon Oils: See Creosote 


Incineration Wood Waste the Los 
Angeles Area. Chass, and Feldman. 


Increased Absorptiveness Molded Doug- 
las-Fir Posts. Lindgren, and 
Wright, 1954. IV, no. 162 

Increasing Lumber Core Yields with 
Patched Strip Core. Bethel, and 
165 

and On-The-Job 
Training Program for 
ployees Hill, 1951 Proc. 135 

Industry—Education Conference. Panshin. 

Industry Packaging Problems. Carr, 

Industry Payoff Lumber Seasoning. Mc- 

Influence Building Codes Postwar 
Wood Construction. Keith, 1947 
Proc. 

Ignition 
Wood, Untreated Sound Wood, and 
Untreated Decayed Wood. Angell, W.. 
Gottschalk, W., and McFarland, 
1949 Proc. 250 

Ills Besetting the Furniture Industry. Craw- 
ford, 1949 Proc. 175 


Impreg: See also Compreg 
Impreg for Patterns and Die Models. 
Modified Woods. 1952. II, no. 

Impregnation Wood Impart Resistance 
Alkali and Acid. Goldstein, 1955. 

Impregnation Wood With Solid Metal 
Alloys. Vogel, 1950 Proc. 199 

Impressions Scandinavian Wood Using 
Industries. Fogh, 1954. TV, no. 
19-A 

Improved Utilization Needed for Louisiana 
Bottomland Hardwoods. Peters, 

Improving the Performance Ventilated 
Dry Kilns. Rietz, 1953. no. 

Improving the Thermal Efficiency Dry 
Kilns. Hoyle, J., Jr. 1954. IV, no. 

Importance Economic Considerations 
Wood-Waste Utilization Research. Win- 

Importance Moisture Wood. Koehler. 

Importance Wood the Mobilization 
Program. Bruce, 1951 Proc. 

Important Progress the Timber Fabricat- 
ing Industry. Combs, 1952. 
no. 146 

Improved Methods Handling Pulpwood. 
Bromley, 1950 Proc. 142 

Infiuence Flush Door Design Door 
Plant Layout. Fulton, 1954. 
IV, no. 11-A 


Insulating Boards: See also Fiberboard 
Arabogalactan Larch 
Wood. 1954. IV, no. 
Fire-resistant Boards Made Wood 
Strands and Inorganic Binders. 1954. 
Products Made Simpson Logging 
Pulping Asplund Defibrator. 1948 
Proc. 
Small Plant Set-Up. 1950. Proc. 279 
Whole Wood Fiber Manufacture. 1947 
Proc. 
Woed-Fiber Revolving Disk Mills. 
1948 Proc. 


Insulation: 
Silvacel Markets and Uses. 1952. 
no. 
Proc. 179 
Wood Fiber Felts for 
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Liability Manufacturers For Harm 
Done the Product. 1954. IV, no. 

ntegrated Manufacturing, Aid the 
Management Overmature Forest. 

ntegrated Task. Hall. 

ntegration Pulpwood and Lumber. Hos- 

interior Trim from Wood Waste. Burk- 

Physical and Mechanical 
Properties Wood Waste Board. Dietz, 

Determining the Shrinkage Wood. 

iron Stain from Metal Fastenings May 
Accelerate Decay Some Woods. 
Krause, 1954. IV, no. 103 


Japanese Forest Products Laboratory. Bruce, 


Jeffrey Pine: 
Wood Chemistry Research. 1951. 
no. 

Jig for Alining Scarf Joints. Selbo, 


Keeping Laboratory Records for Patent 
Purposes. Farley, 1954. IV, no. 


Kiln Drying: See also Seasoning 
Kiln Degrade as. Result Improper 
Manufacture. Oliver, 1955. no. 
Kiln Drying and Moisture Control 
Furniture Factory. Pryce, 1952. 
Kiln Drying Water and Swamp Tupelo. 
189 

Knife Cutting Problems. 

Knife Marks Per Inch. Gray, 1953. 

Knifing Techniques and Test Method 
When Used the Evaluation Hard- 
board Fir Glue Lines. Lambuth, 
1954. IV, no. 169 

Kreibaum Process for Extruded Core Board. 
21-A 


Decay Test Some Commer- 
cial Species Mahogany. Moses, 

servatives. Krause, 1948 Proc. 
316 


Laboratory Facilities: 


Forest Products Laboratory. 

Division Forest Products, 
Australia. 1954. IV, no. 
East Pakistan. 1954. no. 

Forest Products Laboratories Canada. 

Forest Products Research and Education 
Michigan State College. 1955. 
no. 206 

Forest Products Research and 
War. 1952. II, no. 


Forest Products Research Laboratory 
Great Britain. 1954. IV, no. 
35-A 

Forest Research Institute and Colleges, 
Dehra Dun, India. 1955. no. 
30-A 

1954. IV, no. 37-A 

North Carolina Wood Products Labora- 
tory 1954. IV, no. 

Oregon Forest Products Laboratory. 1954. 

Preservation Japan 1954. IV, no. 
46-A 

State University New York College 
Forestry. 1954. IV, no. 115 
Forest Products Laboratory. 1954. 
IV, no. 153 

Wood Technology Education and Re- 
search University Michigan. 1955. 


Lacquers: See Finishes and Finishing 


Laminated Wood: See also Construction, 
Glues and Gluing 


Cyclical Exposure Test Laminating 
Quality Control 1954. IV, no. 
Design and Performance Laminated 
Wood Trusses. 1949 Proc. 307 
Glued Laminated Wood. 1949 Proc. 
318 
Gluing Preservative-Treated Wood. 
High Pressure Laminates 1955. 
no. 123 
Laminated Crossarms. Hanna, 
Laminated Lumber from Low-Grade 
Hardwoods the Continuous Glue Press 
Process. Wiesehuegel, 1952. II, 
no. 269 
Laminated Preservative-Treated Bridge 
Laminated Ship Construction Practices. 
Laminated Truck Bodies. McSwain, 
Laminating Small Timbers and Dimen- 
sion Lumber From Southern Yellow Pine. 
Musselwhite, Jr. 1953. no. 
Lightweight Prestressed Wood Arches. 
Marine Laminating. 1951. Proc. 
Modern Glued Timbers. 1952. II, no. 
Nailed Laminated Beam Construction. 
Navy Uses Wood Puget Sound 
Naval Shipyard 1954. IV, no. 
100 
Progress Wood Construction. 1947 
Proc. 
Power Veneered and 
Laminated Panels. 1954. IV, 
no. 119 
Structural Lumber. 1952. no. 
Timber Construction. 1953. III, no. 
Wood and Glued Joints Construction. 
1951 Proc. 221 
Wood Laminating Comes Age. 1954. 

Larch: 
Arabogalactan from Western Larch. 
Galactan Western Larch. 
Pressure Treatment Larch Pole Sec- 
tions With Pentachlorophenol. 1954. 
IV, no. 126 

Latex Film Forming Medium for Sur- 
face Coatings. Gentes. 1952. 


Help the Wood Industry 


Itself. Parrish, 
9-A 
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Liability Manufacturers Forest Prod- 
ucts Industries for Harm Done the 
Product. Feldman, 1954. IV, no. 

Liberian Forest Products Industries—Dark 
Past, Bright Future. Fobes, 1954. 
IV, no. 31-A 

Lightweight Prestressed Wood Arches 
New Type Roof Construction. Rapp, 


Lignin: See also Chemical Utilization 
Chemical Composition Eight Tropical 
Woods. 1951 Proc. 239 
Chemical Utilization. 1954. no. 
Chemistry Lignin, 1955. 
Composition Ponderosa and Sugar Pine 
Barks. 1949 Proc. 276 
Delignification Spruce Sawdust. 1953. 
Dry-Formed Boards. 1949 Proc. 209° 
Potentials Fibers and Chemicals from 
Wood Waste. 1955. no. 341 
Research Utilization Lignin. 1955. 
Utilization Redwood Bark. 1949 Proc. 
179 


Livestock Feed: See also Molasses, Waste 
Utilization 
Wood-Sugar Molasses Diet 
stock. 1952. II, no. 

Loading and Unloading Multiple Open- 
ing Hot Presses. Campbell, 1954. 


Lodgepole Pine: 
Air Seasoning Poles. 1953. 
no. 
Lodgepole Pine for Dry-Formed Hard- 

Log Barking for Greater Profit. Ivory, 


Logging: 
Bundling Pulpwood. 1952. II, no. 
Bundling Sawlogs and Poles. 1952. 
no. 
Developments Logging. 195-4. 
no. 27-A 
Future Forest Industry. 1954. IV, 
no. 
Grade Yields from Second Growth Hard- 
Hardwood Log Grading. 1950 Proc. 
Harvesting Fuelwood. 1951 Proc. 182 
Integrated Logging. 1953. III, no. 
Logging Small Hardwoods. Hooker, 
Lumber Recovery from Douglas Fir Logs 
B.C. 1949 Proc. 284 
Lumbering Equipment Problem. 1952. 
More Wood Per Acre. 1949 Proc. 
New Developments Harvesting Saw- 
logs. 1949 Proc. 
Power vs. Hand Falling 
1950 Proc. 138 
Present Day Trends Logging. 1947. 
Proc. 
Pulpwood Handling Lake States. 1949 
Proc. 
Pulpwood Logging Developments 
Eastern Canada. 1947 Proc. 
Quality Control Douglas Fir 
1950 Proc. 149 
Quality Control Logging. 1953. 
no. 
Raw Material for Integrated Utilization 
Crossett. 1949 Proc. 
Residue Collection 1953 
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Logging: Continued 
Scientific Thinking Logging. 1951. 
Second-Growth Douglas-Fir. 1950 Proc. 


Skidding Hardwood Logs. 1955. 
no. 250 

Small Log Gang Sawmill. 1948 Proc. 

Storage Hardwood Logs. 1953. III, 

Timber Production Second-Growth 

Timber Supplies Northeast. 1952. 
117 

Tree Size and Sawmill Profits. 1954. 

Tropical Hardwoods. 1951 Proc. 
Truck Transportation Logs. 1951 Proc. 

TVA Research. 1952. II, no. 
Utilization Low-Grades the Northwest. 
1950 Proc. 129 

Utilization Small Hardwoods. 1954. 
iv. IV, no. 384 

Waste Douglas Fir. 1950 Proc. 222 
Wood Losses Redwood Logging. 1948 
Proc. 


Log Grades: See also Grading 
Log Grading Improvements. Ostrander, 

Look Forest Products Research Peace 
and War. Markwardt, 1952. 
no. 

Looking Ahead the Package Handling 
Lumber. Stewart, 1952. II, 

Loss and Damage Transit Relation 
Shipping Containers-Viewpoint the 
Carrier. Green, 1950 Proc. 101 

Loss and Damage Transit Relation 
Shipping Containers (Viewpoint the 
Container Manufacturer). Ladd, 
1950 Proc. 107 

Loss and Damage Transit Relation 
Shipping Containers (What Can Done 
the Manufacturer Reduce This 
Loss). Keefe, 1950 Proc. 116 

Losses Incurred Drying and Dressing 
Lumber the Southern Interior 
British Columbia. McBride, 1955. 

Low-Bake Synthetic Finishes for Furniture. 
Robertson, 1948 Proc. 155 


Lumber: 
Demand for 
1975. 1954. IV, no. 181 
Thickness Control Core Panels. 1953. 
Conservation Lumber Through Re- 
Control Insects Attacking Green Logs 
and Lumber. 1952. II, no. 
Cut-Stock from Western Softwoods. 1949 
Proc. 104 
Developing Markets. 1951. no. 
124 
Dimensional Stabilizing Effect Paper 
Overlays Lumber. 1954. IV, no. 
149 
General Outlook for the Lumber Indus- 
try. 1955. no. 33-A 
Grading Problems. 1950 Proc. 
Handling Lumber. 1952. II, no. 
Hardwood Dimension Stock. 1952. 
no: 
Hardwood Log Grading. 1950 Proc. 
Insects Green Logs and Lumber. 1949 
Proc. 469 
Laminating Small Timbers and Dimen- 
sion Lumber from Southern Pine. 
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Loading Lumber. 1952. II, no. 
Low-Grade Hardwood Lumber. 1948 
Proc. 

Low-Grade Softwood Lumber. 1948 Proc. 

Low-Grades the Northwest. 1950 Proc. 
129 

Lumber and Log Grade Yields from 
Second Growth Northern Hardwoods. 
Arbogast, C., Jr. 1953. III, no. 
Lumber Conservation Military Pro- 
curement and Container Design. Sargeant, 

Lumber Core Panels. von Maltitz, 
and Larson, 1949 Proc. 133 
Lumber Grades and Sizes Relation 
Product Yield. Wylie, 1954. IV, 
no. 176 

Lumber Grades for Military Packaging. 
Borkenhagen, 1953. III, no. 

Lumber Handling. 1953. no. 

Lumber Outlook for 1955. Bodine, 
1954. IV, no. 13-A 

Lumber Recovery from Douglas Fir Logs 
British Columbia. McBride, 1949 
Proc. 284 

Lumber Research Meet Modern Com- 
petition. Hanrahan, 1950 Proc. 
Lumber Stains and Their 
Northern White Pine. Zabel, 1953. 

Lumber Unloading Facilities. Sechrist, 
Lumbering Equipment 
No. Common Hardwood Lumber for 
Glued Products. 1949 Proc. 
Potentialities Overlaid Lumber. 1955. 

Quality Control. 1951 Proc. 
Quality Control Drying. 1951. 

Responsibilities for Future. 1954. 
IV, no. 379 

Sawteeth Action. 1950 Proc. 
Second-Growth Douglas Fir. 1951. 

Selling Lumber Products. 1953. III, 
no. 

Sawmills. 1949 
Proc. 

Stain, Mold, and Decay Green Lum- 
ber. 1949 Proc. 480 

Statistical Quality Control Drying. 

New the Forest Products Lab- 
oratory. 1954. IV, no. 
Working Stresses for Stress-Grade Lum- 
ber. 1949 Proc. 301 

Yields from Second Growth Hardwoods. 


Machinery for Sanding Wood. DePree, 

Machinery Replacement the Furniture 
39-A 


Machining 
Analysis Lumber Planing. 1955. 
no. 255 
Blanking with Two-Way Thicknessing 
Planer. 1955. no. 329 
British Productivity Team Report 
Furniture. 1952. II, no. 
Chip Formation Machining. Franz, 
Conservation Lumber Through Re- 
Cutting Angles Carbide 
Cutters. 1955. no. 29-A 
Designing Cutterheads for Maximum 
Production. 1953. no. 156 


Work Planers. 1954. 
IV, no. 234 

Dimensions and Tolerances for Furniture 
Parts. 1954. IV, no. 365 

Effects Moisture Content and Machin- 
ing Gluing. 1954. IV, no. 

Furniture Process Rough Lumber Fin- 
ished Product. 1952. II, no. 
High Speed Production Flooring. 

Knife Cutting. 1953. III, no. 
Knife Marks Per Inch. 1953. III, no. 

Losses Dressing Lumber Southern 
Lumber Grades and Sizes Relation 
Yield. 1954. IV, no. 176 
Machinability Hardboard. Frost, 

Machining, Handling, Flow Materials 
and Control Gluing. Stanley, W., 

Machining Research with High Speed 
Motion Pictures. 1954. IV, no. 
246 

Machining Tests Wood with 
Molder. Davis, and Nelson, 

Machining Wood with Coated Abrasives. 

Precision Surfacing. 1948 Proc. 289 
Production Gluing High Strength 
Joints. 1954. IV, no. 303 
Rough Mill Efficiency. 1952. II, no. 

Stellite for Woodworking. 1952. 
no. 

Surfacing Western Pines. 1955. 

Time Study Methods for Rough Mills. 

Tolerances and Precision. 1951. no. 
164 

Use and Maintenance Carbides. 1952. 

Use Carbides. 1951 Proc. 102 
Using and Maintaining Carbide Tools. 
1951 Proc. 

What MTM Can for Woodworking. 

Wood Machinability Studies. 1951 Proc. 

Wood Machining Science. 1955. 
no. 39-A 

Working Gauges Machining Small 


Mahogany: 


Laboratory Decay Test Mahogany. 


Maintenance: 


Improved Cutters Woodworking 
Plants. 1951. no. 155 
Maintenance and Operating Practices for 
Tungsten Carbide Tools. Crump, 1948 
Proc. 201 
Use and Maintenance Carbides. 1952. 
Using and Maintaining Carbide Cutting 
Tools. 1951 Proc. 

Manufacture and Use Wood Flour. 
Bowen, 1948 Proc. 276 

Manufacture and Utilization High Qual- 
ity Chemigroundwood Pulps. 
1951 Proc. 141 

Manufacture Consolidated Products from 
Wood Residues. Macdonald, 1950 
Proc. 289 

Manufacture General-Purpose and Deco- 
rative Pressed Wood Boards Dry 
Process. Mottet, 1954. IV, no. 

224 

Manufacture Hardboard out Wood 
Waste. Elmendorf, 1952. II, no. 
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Manufacture Molded Articles from Resin 
Bonded Granulated Wood. Williams, 
and Grano, J., Jr. 1954. IV, 

Manufacture Tight Plywood Cooperage. 
Stern, 1947 Proc. 154 
Manufacturing Pine Veneer. Rein- 
muth, 1950 Proc. 332 


Marine Borers: See Entomology 


Marketing: See also Competition 
Briton’s Appraisal Timber Indus- 
try. 1954. IV, no. 24-A 
Developing Lumber Markets. 1951. 
124 

Future Millwork Industry. 1952. 
no: 

Hardboard Industry Scandinavia. 1952. 

Hardwood Plywoods. 1954. IV, no. 
31-A 

How Architectural Woodwork Industry 
Has Analyzed Markets. 1954. IV, no. 
19-A 

Lumber Outlook for 1955. 1954. IV, 
no. 13-A 

Marketing Hardwood Plywood. Behm, 
Marketing Particle Board. 1950 Proc. 
298 

Milling Applied Distribution Yard. 

Progressive Research the Lumber In- 
dustry. 1955. no. 101 
Promotion and Research. 1954. IV, no. 
336 

Quality Control Furniture Its 
Responsibilities for Future. 1954. 
FV, no. 379 

Selling Lumber Products. 1953. 

Silvacel Markets and Uses. 1952. II, 
no. 

Small Business Military Procurement. 
1951 Proc. 

Softwood Plywood. 1950 Proc. 365 
Status Wood Radio and Indus- 
try. 1954. IV, no. 22-A 
Tropical Woods Veneer and Plywood. 

Utilization Needed for Louisiana Bottom- 
land Hardwoods. 1952. II, no. 
Wood Trends Furniture. 1954. IV, 
no. 


Masking Overlays: See Overlays 
Place the Competitive Picture. 
27-A 


Material Handling: See also Plant Layout 
British Productivity Team Report 
Furniture. 1952. II, no. 
Bundling Pulpwood. 1952. II, no. 
Bundling Sawlogs and Poles. 1952. II, 
no. 
Design and Planning Sawmill. 1955. 
Handling Retail Lumber Yard. 
Handling Lumber. 1952. II, no. 
Handling Materials Furniture. 1949 
Proc. 110 
Loading Lumber. 1952. no. 
Logging Small Hardwoods. 1955. 
Lumber Handling. 1953. III, no. 
Lumber Unloading Facilities. 1952. 

Materials Handling. Schuette, 1952. 
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Navy Cuts Costs. 1952. II, no. 
Never Lift Board. 1952. II, no. 
Package Handling Lumber. 1952. 
Packaging and Handling Lumber, 
Dimension and Hardwood Flooring. 
Packaging and Handling Plank and Tim- 
Preparation, Handling, and Transporta- 
tion Pulpwood. Holekamp, 1953. 
Progressive Research Lumber Industry. 
Rough Mill Efficiency. 1952. II, no. 
Sawmill Layout. 1954. IV, no. 
22-A 

Materials and Methods for Finishing Radio 
Cabinets and Similar Products. Thomas, 
1948 Proc. 157 

Mechanical Equipment 
Wood. Mulcahy, 1952. II, no. 

Mechanical Methods Bark Removal. 
Smith, 1948 Proc. 119 

Mechanisms Affecting Tangential vs. Radial 
Shrinkage. Pentoney, 1953. III, 
no. 


Melamine Resin: See also Glues and Glu- 
ing 
Boil Resistance Blended Urea—Mela- 
mine Adhesives. 1954. IV, no. 
283 
Durability. 1949 Proc. 361 
Phenol and Resorcinol Adhesives. 1952. 
Urea and Melamine Adhesives. 1952. 
II, no. 104 

Mercury-Tolerant Penicillia Causing Dis- 
coloration Northern White Pine Lum- 

Metal Wood Bonding. Tigelaar, 
1947 Proc. 

Method for Determining the Elastic Con- 
stants Wood Means Electric 
Resistance Strain Gages. Radcliffe, 

Method Utilizing and Fabricating Waste 
Lumber. Cranston, E., Jr. 1950 Proc. 

Methods Controlling Glue Bond Quality. 
Phinney, 1951 Proc. 269 

Military Marine Wood Usage Marine 
Laminating. Kuenzel, 1951 Proc. 

Miiitary Requirements for Wood Pack- 
aging. Royce, 1951 Proc. 

Milling Applied the Modern Distribu- 
tion Yard. Sellner, 1955. 
no. 179 

Milling Developments During 1954. Mater, 


Millwork: 


America’s Demands for 
1975. 1954. IV, no. 181 
Avoidance Decay Exterior Wood- 
work. 1952. II, no. 
Brazilian Parana Pine. 1951 Proc. 297 
Decay Millwork. 1955. no. 
163 

Evaluation Preservatives. 1948 Proc. 
316 

Finishing Kitchen Cabinet Units. 

Future Millwork Industry. 1952. 

How Architectural Woodwork Industry 
Has Analyzed Markets. 1954. IV, no. 
19-A 

Interior Trim from Wood Waste. 1948 
Proc. 


Planning Floor Space for Equipment. 
1948 Proc. 193 
Small Cuttings Manufacturing Mill- 
work. 1955. no. 39-A 
Testing Wood Doors for Stability and 
Strength. 1952. II, no. 
Water-Repellent Preservatives. 1950 Proc. 
241 
Water Repellents Preservative Field. 
What Need—More Product Develop- 
ment. 1954. IV, no. 9-A 

Minimizing Face Checking Plywood. 
Batey, E., Jr. 1955. no. 277 

Changing Timber Resources. 

Minor Forest Products. Hunt, 1954. 

Mobilization Requirements for Technical 

Modern Handling Retail Lumber Yard. 

Modern Methods Lumber. 

Modern for Processing Pine 
Gum. Patton, 1947 Proc. 

Modern Trend Wood Finishing. McKim, 

Modification Wood and Plywood 
Improve Paintability. Browne, and 

Modified Method for the Preservative Treat- 
ment Southern Pine Fence Posts. West, 

Modified Woods. Locke, 1952. 
no. 

Moisture Changes with Different Relative 
Humidity Conditions Plant Humidifi- 
cation Equipment. Kruse, 1954. IV, 
no. 148 


Moisture Measurement: See 
soning 
Accuracy Electric Moisture Detector 
Green Wood. 1954. IV, no. 
417 
Accuracy Electric Moisture Meters 
Jack Pine Posts. 1955. no. 359 
Analysis Methods for Determining the 
Wood. 1954. IV, no. 403 
Continuous Electronic Moisture Detection 
Plywood and Woodworking. 1955. 
Continuous Moisture Detection Lum- 
ber. 1952. II, no. 225 
Effect Glue Lines Moisture-Meter 
Accuracy. 1949 Proc. 
Moisture Meters Industry. Barnes, 
Tolerances and Precision Machining. 

Molasses: 
Animal Feeds from Wood. 1948 Proc. 
Supplement Diet Livestock. 1952. 
Utilization Wood Hydrolysis with 
Dilute Sulfuric Acid. 1952. II, no. 


Molded Products: See Waste Utilization 


Molding: See also Machining 
Cost and Quality Results from High 
Feed-Speed Moulder. 1951. no. 
150 
Tests Wood with Molder. 1954. 

More Wood Per Acre. Hagenstein, 
1949 Proc. 
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: 


Mulch: See also Waste Utilization 
Chips, Chippers and Conservation. 1952. 

Utilization Redwood Bark. 1949 Proc. 
179 


Nails and Screws Wood Assembly and 
305 

Natural Wood Finishes for Exteriors 

Natural Wood Finishes for 
Houses. Laughnan, 1954. IV, 
no. 343 


Naval Stores: 
tines Pines. 1954. IV, no. 
Extract Stimulation for 
Production. 1955. no. 417 
Modern Techniques for Processing Pine 
Gum. 1947 Proc. 
Research Modernizes Naval Stores Indus- 
Tools for Gum Production. 1951. 

Navy Conserves Cutting Costs. 

Research Program. Lee, 1948 
Proc. 172 

Never Lift Board. Smith, 1952. 

Development Wood Finishing. 

New Developments Harvesting Sawlogs. 

New Developments Mechanical Equip- 
ment for Sawmill Waste Utilization. 

New Developments Milling Small 
no. 322 

New Developments Plastic Wood 
nates. Power, 1952. II, no. 

New Developments the Use Synthetic 
Resins Furniture Finishing. Robertson, 

New, Direct Heat Exchanger for Kiln Dry- 
ing Lumber. Field, 1955. no. 
204 

New Dry Hermann, 

New Dry Process Multi-Ply Board. Clark, 

New Engineering Problems the Design 
Wood Prefabricated Homes. Farrier, 

New Fiber Boards Made with Non-Critical 
Binders. Elmendorf, 1951 Proc. 155 

New Laboratory East Pakistan. Hunt, 

New Method for Evaluating Interior Ply- 
285 

New Method for Observing Gap-Filling 
Wood Adhesives. Hinken, 1953. 

New Method for Studying the Elastic Be- 
havior Wood. Poletika, 1948 
Proc. 178 

New Method for Testing Wood Adhesives: 
The Specimen. Marra, 1955. 

New Method for Testing Wood Adhesives: 
II. Test Apparatus. Marra, 1955. 

New Methods Packaging and Handling 
Plank and Timber. Veazey, S., Jr. 

New Potentials Fibers and Chemicals 
from Wood Waste. Snyder, 1955. 

New Round-Log Gangsaw for Small Mills. 
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New Trends Panel Gluing. Maxwell, 

New Type Screened Dryer for Rotary 
Peeled Veneers. Gottstein, and 

New Uses for Wood. Mann, 1955. 

Newsprint from Culled Hardwoods. Sproull, 

Nine Competitors Wood and Plywood. 

Non-Destructive Test Glue-Bond Qual- 
294 

Nondestructive Testing for Forest Products. 
Kitazawa, 1950 Proc. 191 

North Carolina Wood Products Laboratory. 

Notched Beam Shear Test for Wood. Rad- 
cliffe, and Suddarth, 1955. 

Notes Wood, Plywood, and Hardboard. 

Boehm, and Harper, 1949 

Proc. 216 


Observations Possible Method Pre- 
dicting Soil-Block Bioassay Thresholds 
Distillation Characteristics the 
Weathered Creosotes. Snoke, 1954. 

Observations West German Furniture 
Production Methods 1952. Johnson, 


Obsolescence: 


Machinery Replacement Furniture 
Plant. 1955. no. 39-A 
Obsolete Machinery Erodes Profits. 1955. 

Occurrence and Probable Cause Heart- 
wood Degradation Commercial Species 
Populus. Clausen, and Kaufert, 

Occurrence Gelatinous Fibers and Their 
Effect Upon Properties Hardwood 
Species. Akins, and Pillow, 
1950 Proc. 254 

Job and Related Training the Wood- 
working Shop. Ennis, 1951. 

Open Season Saws. Reineke, 1951. 

Oregon Forest Products Laboratory. Gran- 

Organization the National Technical 
Task Committee Industrial Wastes. 

Our Responsibilities for Future. 
379 

Our Wooden Shield. Roderick, 1955. 

Outlook for High-Temperature Seasoning 
Canada. Ladell, 1954. IV, no. 
260 

Outlook for the Utilization Mesquite. 

Ovens for Drying Wood Finishes. Herd- 
lein, 1954. IV, no. 358 


Overlays: 
Craveneer Used Packaging. Whiton, 
Developments Masking Overlays. 
Dimensional Stabilizing Effect Paper 
Overlays Lumber. 1954. no. 
149 
Fiber Products. Locke, and John- 
Paper and Plastic Overlays for Veneer 
and Plywood. 1947 Proc. 
Paper Overlaid Veneer. 1955. no. 
Plastic Surfaced Douglas Fir Plywood. 
1950 Proc. 347 


Plastic Wood Laminates. 1952. no. 

Ply-Veneer Containers. 1953. 
105 

Potentialities Overlaid Lumber. 1955. 

Strength Properties Paper-Covered 
New Wood, Paper, Resin 
Combinations? 1954. IV, no. 


no. 


Packaging: 

America’s Demand for 
1975. 1954. IV, no. 181 
Barrels Wood, Plywood, and Paper 
Craveneer Used Packaging. 1953. 
III, no. 103 
Damage Furniture Shipments. 1954. 
IV, no. 196 
Design Containers and Pallets. 1955. 
Developments the Postwar Packaging 
Field. 1947 Proc. 
Fabricating Waste Lumber. 1950 Proc. 
Fiber Products. 1955. no. 153 
Furniture Packs for Good Delivery. 1954. 
IV, no. 200 
Handling Small Parts Pallet Boxes. 
1954. IV, no. 202 
Industrial Packaging. 1953. III, no. 
Lettuce Crates. 1950 Proc. 
Loss and Damage Transit. Viewpoint 
the Carrier. 1950 Proc. 101 
Loss and Damage Transit (Viewpoint 
Container Manufacturer). 1950 Proc. 
107 
Loss and Damage Transit (What Can 
Done the Manufacturer Reduce 
Loss). 1950 Proc. 116 
Lumber Grades for Military Packaging. 
Military Container Design. 
Military Packaging. 1951 Proc. 
Package Durability Through Preservative 
Packaging and Handling Lumber, Di- 
mension and Hardwood Flooring 
Hardwood Sawmill, Furniture Factory 
and Flooring Plant. Connor, 1952. 
Packaging Management Tool. John- 
Packaging Research and Development. 
Paper-Overlaid Veneer. 1955. no. 
377 
Ply-Veneer Containers. 1953. no. 
Preservation and Packing Vehicles for 
Export Shipment. 1954. IV, no. 
204 
Recent Developments Containers. 1950 
Proc. 
Requirements for Furniture Packaging. 
1954. IV, no. 198 
Research and Design Packaging. 1953. 
Shook Yields from Box Lumber. 1955. 
Solid Fiberboard Containers. 1953. 
Spiral-Veneer Drums and Tubes. 1948 
Proc. 303 
Strength Properties 
New the Forest Products Lab- 
oratory. 1954. IV, no. 
Wirebound Containers. 1950 Proc. 
Wood Fiber Felts for Protective Packag- 
ing. 1953. III, no. 
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Paints and Painting: See also Finishes 
and Finishing 

Absorption and Volumetric Swelling 
Bound and Free Films Before and After 
Weathering. 1954. IV, no. 391 
Absorption and Volumetric Swelling 
Bound and Free Films Different Rela- 
Absorption Water. Swelling and 
bility Free Films Paint. 1953. 
III, no. 108 

Drying Oils Protective Coatings. 1952. 

Effect Thickness Film and Pigment 
Volume Paint. 1955. no. 
142 

Effects Different Pigments. 1955. 

How Often Should House Painted. 

Latex Film Forming Medium for 
Modification Wood and Plywood 
Improve Paintability. 1952. II, no. 


Pallets: See Packaging 


Paper: See Pulp and Paper 

Paper and Plastic Overlays for Veneer and 
Plywood. Seidl, 1947 Proc. 

Paper-Honeycomb Cores Structural 
Sandwich Panels. Seidl, 1952. 


Paper Overlays: See also Overlays 
Paper-Overlaid Veneer Applications. Foley, 


Parana Pine: 


Parana Pine for Millwork. 
297 


Particle Board: See Chipcore, Fiberboard, 
Hardboard, Insulating Board, and 
Waste Utilization 

Part Time Drying. Wolfe, 1952. 


Patents: 
Laboratory Records for Patent Purposes. 


Pathology: See also Decay, Preservation 
Aeration Wood Soil Contact Culture. 
Chemical Composition 
Woods. 1952. no. 237 
Changes Weight and Strength Sitka 
Spruce Associated with Decay 
Brown-Rot Fungus, 
1954. IV, no. 410 
Decay Bilge Area Wooden Boats. 
Decay Millwork. 1955. no. 
163 


During Storage. Lindgren, 1951 
Proc. 169 

Distribution and Control Oak Wilt. 

Heartwood Degradation 

Laboratory Decay Test Mahogany. 

Lumber Stain Control White Pine. 
Mercury-Tolerant Penicillia Causing Dis- 
coloration White Pine Lumber. i953. 

Poria Radiculosa, 
ganism. 1952. II, no. 
Treatability Southern Pine 
enced Fungus Infection. 1952. 
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Pentachlorophenol: See also Preservation 


Deterioration Southern Pine Pulpwood 


JOURNAL 


Absorption and Penetration Oil-Solu- 
ble Wood Preservatives Dip Treat- 
ments. 1954. IV, no. 101 

Decay Bilge Area Wooden Boats. 

Decay Prevention Wooden Steps and 
Porches. 1953. III, no. 
Effect Solvent Characteristics 
Blooming Pentachlorophenol. 1953. 

Evaluation Two Wood Preservatives. 
1952. II, no. 260 

Insects Green Logs and Lumber. 
Proc. 469 

Modified Method for Preservative Treat- 
ment Southern Pine Posts. 1952. II, 
no. 

Oil Carriers and Utility Pentachloro- 
phenol. 1955. no. 361 
Pentachlorophenol Gradients Pressure- 
Treated Wood Under Exposure 
Weather. Kelso, C., Behr, 
and Hill, Jr. 1955. no. 
369 

Pentachlorophenol vs. Creosote Pres- 
sure Treatment Green Southern Pine 

Pole Strength Tests. 1952. no. 

Preservation Japan. 1954. IV, no. 
46-A 

Preservatives. 1949 Proc. 227 

Pressure and Non-Pressure Treated 
Douglas Fir Crossarms. 1955. no. 

Pressure Treatment Larch 
Pole Sections. 1954. IV, no. 126 
Recovery Organic Solvents from Pres- 
sure Impregnated Wood. 1953. no. 

Seasoning and Treatment Tanoak. 

Soil-Block Bioassay Creosote Con- 
taining Penta. 1954. IV, no. 
Superficial Treatments Exposed Wood 
Surfaces for Protection Against Fungus 
Attack. 1954. IV, no. 131 
Destroying Fungi. 1954. IV, no. 
166 

Wood Boring Beetles. 1949 Proc. 235 


Performance 


Treated Railroad Bridge Stringers. 
no. 


Phenolic Resin: See also Glues and Glu- 


ing 

Developments for Defense. Proc. 
292 

Drying Oils Protective Coatings. 1952. 

Durability. 1949 Proc. 361 

Gluing Hardboard Fir Plywood. 1955. 

Hot Press Gluing Hardboards Doug- 
las-Fir Veneers. 1955. no. 388 
Impreg for Patterns and Die Models. 
1954. IV, no. 305 

Phenol and Resorcinol Adhesives. Potten- 
Phenolic Resin Finishes. Wampner, 

Postwar Developments. Proc. 
Screw-Holding Power Veneered and 
Laminated Wood Panels. 1954. 
119 

Strength and Dimensional 
Wood-Particle Panels. 195-4. no. 
210 


Wood Research Republic. 


Physico-Chemical Methods for Wood Diag- 


nosis. Stearns, and Hartley, 


Physics: See also Engineering, Properties 
Modulus Elasticity Small 
Wood Beams Dynamic Measurements. 

Piling: 

Gulf Coast Chemical Plant. 1953. III, 
no. 

Treated Piling. 1953. III, no. 
Wood Piles—Specifications and Mechan- 

Place Small Business the Military 
Procurement Program. Read, 1951 
Proc. 

Products. Garlick, 1950 
Proc. 241 

Place Water Repellents the Preserva- 
tive Field. Winebrenner, 1955. 

Plan for Coordination Research. Kau- 
fert, 1948 Proc. 143 


Planing: See also Machining 
Analysis Lumber Planing. 1955. 
no. 255 
Blanking with 
Planer. 1955. no. 329 
Development Work Planers. 1954. 
IV, no. 234 


Plant Layout: 
Design and Planning Sawmill. 1955. 
Influence Flush Door Design Door 
Plant Layout. 1954. IV, no. 
Packaging and Handling Plank and Tim- 
Planning Floor Space for Equipment. 
1948 Proc. 193 
Sawmill Layout. 1954. no. 
22-A 
Woodworking Machine Equipment Prob- 


Plastic Overlays: See Overlays 

Plaswood, 

Ply-Veneer Shipping Containers. 
105 


Plywood: See also Veneer 
Adhesive Bonded Freight Cars. 1951. 
Demand for 
1975. 1954. IV, no. 181 
Application Glue Line Tests Hard- 
Basic Tests. 1948 Proc. 296 
Bond Strength Indicated Wood Fail- 
ure Mechanical Test. 1955. no. 
118 
Bonding Metals and Plastics Wood. 
Chemical and Plastic Properties West- 
ern Red Cedar Butt Rot. 1953. 
no. 
woods. 1954. IV, no. 31-A 
Continuous Moisture Detection Lum- 
ber. 1952. no. 225 
Creosoted Plywood. 1953. no. 
Curved Plywood Furniture. 1953. 
Decay Resistance with Various Glues. 
1950 Proc. 248 
Developments Masking Overlays. 
Durability Urea-Resin. 1955. 
Durability Woodworking Glues. 1949 
Proc. 361 
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Plywood: Continued 
Effect Extending Hot Press Urea 
Resin with Wheat and Rye Flour 
Strength and Water Resistance Glue. 
1949 Proc. 121 
Effect Glue-Line Strength Thin 
Veneer Laminates. 1950 Proc. 228 
Effect Glue Lines Moisture-Meter 
Accuracy. 1949 Proc. 
Effective Quality Control End Prod- 
Evaluating Interior Plywood. 1955. 
no. 285 
Evaluation Glues and Glued Products. 
1954. IV, no. 290 
Evaluation Resin Adhesives. 1949 
Proc. 292 
Exterior Plywood 
Proc. 352 
General and Technical Aspects Pre- 
fabrication. 1952. II, no. 
Glue Bond Quality Hard-Grained 
Douglas Fir Plywood. 1954. IV, no. 
158 
Phenolic Resin. 1955. no. 177 
Gluing Hardboard with Protein Adhe- 
sives. 1954. IV, no. 422 
Glueline-Cleavage Test. 1952. II, no. 
216 
Glueline-Cleavage Test Applied Hard- 
Grades Hardwood Plywood. 1954. 
370 
Hardboard Veneered Panels. 1952. 
II, no. 100 
Hardwood Plywood Quality Control. 
1950 Proc. 162 
Hot Press Gluing Hardboards Douglas- 
Fir Veneers. 1955. no. 388 
Industry Trends. 1950 Proc. 339 
Knifing Technique and Test Method 
When Used Evaluation Hardboard 
Fir Glue Lines. 1954. IV, no. 
169 
Laminated Truck Bodies. 1954. 
no. 38-A 
Laminated Wej-Weld Frames. Pedersen, 
1949 Proc. 327 
Loading and Unloading 
Opening Hot Presses. 1954, IV, no. 
Manufacturing Pine Veneer. 1950 Proc. 
332 
Marketing. 1950 Proc. 365 
Marketing Hardwood Plywood. 1954. 
IV, no. 17-A 
Metal Wood Bonding. Proc. 
Minimizing Face Checking. 1955. 
277 
Modification 
Molding Plywood. 1949 Proc. 156 
Nine Competitors Wood and Plywood. 
1954. IV, no. 23-A 
Packing Barrels. 1955. no. 
43-A 
Paper and Plastic Overlays for Veneer 
and Plywood. 1947 Proc. 
Paper-Honeycomb Cores 
Plastic Surfaced Douglas Fir Plywood. 
1950 Proc. 347 
Plastic Wood Laminates. 1952. no. 
Plywood. 1949 Proc. 216 
Polyvinyl-Resin Emulsion Glues. 1955. 
Possibilities Research Home Pre- 
Quality Control. 1952. II, no. 
Quality Control Plywood. 1953. 
Relocatable Housing. 1953. III, no. 
197 


Paintability. 
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Screw-Holding Power Veneered and 
Laminated Wood Panels. 1954. IV, 
no. 119 
Statistical Quality Control Manufac- 
ture Veneers and Plywoods. 1954. 
373 
Strength Tests Glue Joints. 1955. 
306 
Substitutes for 
Proc. 328 
Superficial Treatments Exposed Wood 
Surfaces for Protection Against Fungus. 
Tropical Woods Veneer and Plywood. 
Veneer and Plywood Industry 
West Coast Plywood and Foreign Com- 
petition. 1951. no. 128 
New the Forest Products Lab- 
oratory. 1954. IV, no. 

Pole Strength Tests. Eggleston, 1952. 


Plywood. 1950 


Pollution: 


Organization National Task Commit- 
tee Industrial Wastes. 1952. II, no. 

Pollution from the Neutral Sulfite Semi- 
chemical and Kraft Pulping Processes. 


Polyvinyl Resin: See also Glues and 
Gluing 
Applications Vinyl and Acrylic Resins. 
Gluing Hardboards. 1955. no. 
124 
Polyvinyl Acetate Glues for Woodwork- 
ing. 1954. IV, no. 287 
Polyvinyl-Resin Emulsion Woodworking 
Glues. Olson, and Blomquist, 
Postwar Developments. 1947 Proc. 
Wood and Metal Combinations. 1955. 
174 


Ponderosa Pine: 
Absorption and Penetration Oil-Solu- 
ble Wood Preservatives Dip Treat- 
ments. 1954. IV, no. 101 
Composition Bark. 1949 Proc. 276 
Extract Stimulation for 
Production. 1955. no. 417 
Softwoods. 
1949 Proc. 455 
Ponderosa Pine Woodwork Residues for 
Dry Formed Particle Board. Patton, 
1953. III, no. 146 
Resinous Wood Hardboard. 1952. 
Strength Properties Paper-Covered 
Valuation Tree Grades. 1952. 

Radiculosa, Creosote-Tolerant Or- 
ganism, Hudson, 1952. II, no. 

Portable Barking Equipment. Fobes, 
1952. II, no. 100 

Possibilities Forest Products Research 

Possibilities the Glueline-Cleavage Test 
When Applied Hardboard. Northcott, 

Possibilities Tropical Hardwood Produc- 
tion. Hess, 1951 Proc. 


Posts and Poles: See also Preservation 
Absorption and Distribution Chemicals 
Pine Posts Treated Double Diffu- 
sion. 1953. III, no. 170 
Absorptiveness Molded Douglas-Fir 
Posts. 1954. IV, no. 162 
Air Seasoning Lodgepole Pine Poles. 
Bundling Sawlogs and Poles. 1952. 


Correlating 

Fence Posts: Untapped Market for Wood 

Preserver. 1947 Proc. 118 

Pentachlorophenol vs. Creosote Pres- 

sure Treatment Green Southern Pine 

Pole Strength Tests. 1952. II, no. 

Poria Radiculosa, Creosote-Tolerant Or- 
ganism. 1952. II, no. 
Predicting Soil-Block Bioassay Thresholds 
Distillation Characteristics Weath- 
ered Creosotes. 1954. IV, no. 111 
Preservative Treatment Southern Pine. 
with Pentachlorophenol. 1954. IV, no. 
126 
Southern Pine Sprayed with Fluoride 
Solutions. 1952. II, no. 250 
Treatability Shortleaf Pine Cold 
Soaking. 1952. II, no. 
Treatability Southern Pine Influ- 
enced Fungus Infection. 1952. II. 
Utilization Small Hardwoods. 1954. 
IV, no. 384 

Postwar Developments Woodworking 
Glues. Brouse, and Blomquist, 
1947 Proc. 

Potential Raw Material Supply for Wood 
Fiber Products. Matson, 1953. 

Power vs. Hand Falling and Bucking 
Logging Operations the West. Stamm, 
1950 Proc. 138 

Practical Methods for the Control Insects 
Attacking Green Logs and Lumber. John- 

Precision Surfacing Wood. Dick, 
1948 Proc. 289 

Predicting Exterior Plywood Performances. 
Perkins, 1950 Proc. 352 

Prediction Pulp Mill Pollution. Tully, 
1949 Proc. 264 


Prefabricated Housing: See also Housing 


General and Technical Aspects Pre- 
fabrication. 1952. II, no. 
New Engineering Problems Design 
Prefabricated Homes. 1947 Proc. 
Radio-Frequency Tooling. 1948 Proc. 
260 
Relocatable Housing. 1953. III, no. 
197 
Research Home Prefabrication. 1952. 
Scandinavian Wood 
1954. IV, no. 19-A 
Swedish Homes Parcels. 1955. 
no. 42-A 
Utilizing Wood Prefabricated Build- 
ings. 1955. no. 25-A 

Preliminary Report Test Method for 
Gluability Hardboard. 
Marra, and Wilson, 1953. 

Preparation, Handling, and Transportation 
Pulpwood East the Rockies. Hole- 

Preparation Wood Surfaces Prior 
Finishing. Van 1948 Proc. 

Present and Competitive Items 
wood Plywoods. Close, 1954. IV. 
no. 31-A 

Present Day Trends Logging. Stamm. 

Present Status Training Men for Indus- 


Preservation: See also Entomology, Pa- 
thology, Posts and Poles 
Absorption and Distribution Chemicals 
Pine Posts Treated Double Diffu- 
sion. 1953. no. 170 


Colley, 
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Acid-Proofing Wood. 1947 Proc. 
120 

Aeration Wood Soil Contact Culture. 

Avoidance Decay Exterior Wood- 
work. 1952. II, no. 

Beetles Damage Woodwork. 1949 Proc. 

Broader Aspects Creosote. 1951 Proc. 
118 

Characteristics and Related Toxicity 
Hydrocarbon Oils. 1947 Proc. 102 
Checking Heavy White 
building Material. 1953. III, no. 

Chemical Utilization Management. 1954. 

Control Insects Attacking Green Logs 
and Lumber. 1952. II, no. 
Controlled-Air-Seasoning. 1955. no. 
45-A 

Correlating Evaluation Tests. 

Creosote Preservative. 1952. II, 

Creosoted Plywood. 1953. III, no. 

Decay Prevention Wooden Steps and 
Effect Incising Binding Strength 
Effect Solvent Characteristics 
Blooming Pentachlorophenol. 1953. 

Electrical Test for Decay. 1952. 
no. 

Evaluating Preservatives. 1951 Proc. 
230 

Evaluation Millwork 
1948 Proc. 316 

Evaluation Two Wood Preservatives. 
1952. II, no. 260 

Fire Retardant Doors. 1952. II, no. 

Fire Retardant Treated Lumber. 1951 
Proc. 107 

Gluing Preservative-Treated Wood. 

Gluing Pressure Treated Wood with 
Resorcinol Type Adhesives. 1954. IV, 
no. 300 

Ignition Temperatures 
and Untreated Wood. 1949 Proc. 250 
Impregnation Wood for Resistance 
Alkali and Acid. 1955. no. 
265 

Insects Green Logs and Lumber. 1949 
Proc. 469 

Iron Stain from Metal Fastenings May 
Accelerate Decay. 1954. IV, no. 
103 

Bridge 
Modified Method for Pine 
Fence Posts. 1952. II, no. 
Natural Wood Finishes for Houses. 
1954. IV, no. 343 

New Uses for Wood. 1955. no. 
161 

Oil Carriers and Utility Pentachloro- 
phenol. 1955. no. 361 
Package Durability Through Preservation. 
Pentachlorophenol Gradients Treated 
Wood Exposed Weather. 1955. 
no. 369 

Pentachlorophenol ‘Treated Douglas 
Predicting Soil-Block Bioassay Thresholds 
Distillation Characteristics Weath- 
ered Creosotes. 1954. IV, no. 111 
Preservation and Packing Automotive 
Vehicles and Components for Export 
Shipment. Peister, 1954. IV, 
no. 204 
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Preservation Japan. 1954. IV, no. 
46-A 
Preservative Treatment Douglas-Fir 
Post Sections Infected with Trichoderma 
164 
Preservatives National Emergency. 
1951 Proc. 115 
Pole with Pentachlorophenol. 1954. 
Prevention Shipworm Attack Saw- 
logs Transported Rafts. 1953. III, 
no. 
Processing Data IBM System. 1955. 
Recovery Organic Solvents from Pres- 
sure Impregnated Wood. 1953. III, no. 
Small Low-Cost Vacuum Treating Plant. 
Soil-Block Bioassay Creosote Con- 
taining Penta. 1954. IV, no. 
Sprayed with Fuoride 
Solutions. 1952. II, no. 250 
Stain, Mold and Decay Green Lumber. 
1949 Proc. 480 
Storage Hardwood Logs 
Structural Details Douglas-Fir Pit 
Membranes. 1955. no. 381 
Superficial Treatments Exposed Wood 
Surfaces for Protection Against Fungus. 
Toxicity Solu- 
ble and: Insoluble Fractions Creosote 
and Petroleum Oils Wood-Destroying 
Fungi Soil-Block Method. 1954. 
Treatability Shortleaf Pine Cold 
Treated Piling. 1953. III, no. 
Treatment Douglas-Fir Post Sections 
Infected with Trichoderma Mold. 
IV, no. 164 
Treatment Tanoak. 1954. IV, no. 
TVA Research. 1952. II, no. 
Use Treated Car Lumber Railroads. 
1947 Proc. 110 
Vapor Drying: Artificial Seasoning 
Wood Vapor Organic Chemicals. 
1947 Proc. 124 
Vapor Pressures Western Hemlock 
Heartwood During Boiling Under Vac- 
uum. 1955. no. 267 
Destroying Fungi. 1954. IV, no. 
166 
Water-Repellents. 1950 Proc. 241 
Water Repellents Preservative Field. 
Weathered Laminated Test Stake Tech- 
nique. 1955. no. 272 
Wood Chemical Plant. 1953. 
no. 
Wood Chemical Engineering Construc- 
tion. 1954. IV, no. 332 
Wood Preservatives. 1949 Proc. 227 

Pressure Treatment Western Larch Pole 
Sections with 
tions. Graham, 1954. IV, no. 
126 

Prevention Shipworm Attack Saw- 
logs Transported Rafts. Fulton, 

Prime Considerations Molding Plywood. 
Miles, 1949 Proc. 156 

Principles Dielectric Heating. Baker, 
1948 Proc. 219 

Problems and the Economics Timber 
Production Second-Growth Forest. 

Problems Utilizing Wood Prefabri- 
cated Buildings. Worth, 1955. 

Processing Test Data the IBM System. 


Producing Hardwood Dimension Stock. 

Product and Process Variables Related 
the Effect Moisture Hardboard. 
Borchgrevink, 1954. IV, no. 
142 

Production and Use Fire Retardant 
Treated Lumber. Angell, 1951 
Proc. 107 

Production Gluing. Casselman, 1953. 

Production Gluing High Strength Joints. 
Berry, 1954. IV, no. 303 

Production Livestock Feed from Waste 

Programs for Materials Conservation. 

Progress Industry Through the Use 
102 

Progress Wood Construction. Dietz, 

Progress Most Important Prod- 

Promotion and 
riage. Creden, 1954. IV, 
no. 336 

Proper Method Loading Lumber. Simon- 

Proper Use Chisels and Bits Mortis- 

ing and Boring Equipment. 


Properties. See also Engineering, Physics 
Aeration Wood Soil Contact Culture. 
Changes Weight and Strength Sitka 
Spruce Associated with Decay Brown- 
Rot Fungus, Poria monticola. 1954. 
IV, no. 410 
Characteristics 
Grown Red Pine. 1952. no. 
Chemical Utilization Beech. 1953. 
Determining Elastic Constants Wood 
Electric Resistance Strain Gages. 1955. 
Effect Heat and Chemi- 
cal Composition Douglas-Fir. 1953. 
Elastic Behavior Wood. 
178 
Gelatinous Fibers and Effect Hard- 
woods. 1950 Proc. 254 
Influence Rays the Shrinkage 
Wood. 1954. IV, no. 
Non-Destructive Tests for Wood. 1954. 
Physical and Mechanical Properties 
Wood Waste Board. 1952. no. 
Properties and Application Amino 
Resin Adhesives and Binders. Detwiler, 
Properties Beech Tension 
dicular the Grain and Their Relation 
no. 202 
Rapid Specific Gravity Determinations. 
Sapwood-Heartwood Relationships 
Second-Growth Douglas Fir. 1955. 
no. 108 
Selecting Balsa High Tensile Strength. 
1949 Proc. 413 
Slope Grain Engineered Wood. 
1954. IV, no. 401 
Steam Bending Beech. 1952. 
no. 
Membranes. 1955. no. 381 
Tangential vs. Radial Shrinkage. 1953. 

Testing Doors for Stability and Strength. 
Tropical Woods. 1951 Proc. 206 


AX 


Protein Glues: See also Glues and Gluing 
Gluing Hardboard with Protein Adhe- 
sives. 1954. IV, no. 422 


Pulp and Paper: See also Barking, Chip- 
ping 

America’s Demand for 
1975. 1954. IV, no. 181 
Bundling Pulpwood. 1952. II, no. 

Chemical Utilization. 1954. IV, no. 

Chip Procurement. 1954. IV, no. 
24-A 

Chip Requirements from Pulp Mills’ 
Standpoint. 1954. IV, no. 22-A 
Chips from Sawmill and Veneer Resi- 
dues. 1953. III, no. 
Coordination Research the Pulp 
and Paper Industry. Isenberg, 1948 
Proc. 141 

Decay Control Southern Pine Sprayed 
with Fluoride Solutions. 1952. II, no. 
250 

Deterioration Southern Pine During 
Storage. 1951 Proc. 169 

Economic Considerations for Sawmill 
Wood Residue. 1954. IV, no. 
11-A 

Effect Storage Slash Pine Sulfate 
and Groundwood Pulp. 1951 Proc. 162 
Factors Influencing Wood Utilization. 

Fiber Products. 1955. no. 153 
First Chemical Pulp California. 1951 
Proc. 146 

Heavy Pine Sawmill Waste for Pulp. 

High Quality Chemigroundwood Pulps. 
1951 Proc. 141 

Improved Handling. 1950 Proc. 142 
Insects Green Logs. 1949 Proc. 469 
Integration Pulpwood and Lumber. 

Mechanical Equipment 
Wood. 1952. II, no. 
Minnesota’s Timber Resources. 1955. 

New Developments Harvesting Saw- 
logs. 1949 Proc. 

New Potentials Fibers from Wood 
Waste. 1955. no. 341 
Newsprint from Culled Hardwoods. 1954. 

Organization Task Committee In- 
dustrial Wastes. 1952. II, no. 
Paper-Honeycomb Cores for Structural 
Sandwich Panels. 1952. II, no. 
Papermaking Raw Materials. 1950 Proc. 
121 

Pollution from Neutral 
chemical and Kraft Pulping Processes. 

Preparation, Handling, and Transporta- 
tion. 1953. III, no. 

Pulp and Paper: Tools for Hardwood 
Utilization. McGovern, 1953. 

Pulp Chips and Tanbark from Hemlock 
Slabs Air-Flotation. Roger, F., 
Griffin, L., Jr., Redfield, S., and 
Pulp Mill Pollution. 1949 Proc. 264 
Pulpwood Handling the Lake States. 
Pulpwood Logging Developments 
Eastern Canada. Koroleff, 1947 Proc. 

Purchase Wood Weight. 1954. 

Sawmill Waste Utilization Equipment. 
1954. IV, no. 18-A 
Semichemical Pulping. 1949 Proc. 197 
Semichemical Pulping Process for East 
Texas Hardwood. 1954. IV, no. 
136 

Utilization—Keystone Intensive Forest 
Management. 1952. II, no. 


Utilization Small Hardwoods. 1954. 
IV, no. 384 

Wood and Pulp Properties. 1950 Proc. 
134 

Wood Storage Problems. 1953. III, 

Wood Waste Chemical Pulps 
Northwest. 1951 Proc. 150 


Purchase Wood Weight. Olson, 


Putting Research Dollars Work. Poletika, 


Putting Research Work. Chesley, 


Quality Control: 


Accelerated Method for Determining 
Water Absorption Hardboard. 1954. 

Thickness Control Lumber Core. 1953. 

Conditioning and Testing Wood Small 
Continuous Electronic Moisture Detection 
Plywood and Woodworking. 1955. 

Controlling Glue Bond Quality. 1951 
Proc. 269 

Cyclical Exposure Test Laminating. 

Defect Detection Equipment. 1950 Proc. 
180 

Dimensions and Tolerances for Machined 
Furniture Parts. 1954. IV, no. 
365 

Effect Operating Variables Hard- 
board. 1954. IV, no. 146 
Effective Quality Control End Product. 

End Waviness Veneer Drying. 1955. 

Gauges Machining Small Wood Parts. 

Glue Bond Quality 
Douglas Fir Plywood. 1954. IV, no. 
158 

Gluing Coatrol Furniture. 1952. II, 
no. 

Hardwood Log Grading. 1950 Proc. 
Hardwood Plywood. 1950 Proc. 162 
Human Angle Quality Control. 1954. 

Lumber Grades and Sizes Relation 
Yield. 1954. IV, no. 176 
Minimizing Face Checking Plywood. 

Moisture Changes with Different Rela- 
tive Humidity Conditions Plant Hu- 
midification Equipment. 1954. IV, no. 
148 

Progressive Research the Lumber 
Industry. 1955. no. 101 
Quality Control and Its Relation Prod- 

Quality Control and Seasoning. Rietz, 
1949 Proc. 443 

Quality Control and the Improved Sea- 
soning Processes the Redwood Indus- 
try. Manson, 1950 Proc. 
Quality Control Begins with Logging. 

Quality Control Furniture Manufac- 
turing. Calahan, 1953. III, no. 

Quality Control Furniture Manufac- 
turing and Its Relation Sales. Posser, 

Quality Control Furniture Production. 
Chapman, and Johnson, 1950 
Proc. 170 


Quality Control Gluing Industry 
Wide Basis. Dietterich, and 
Quality Control Lumber and Veneer 
160 

Quality Control Lumber Manufacture. 
Bethel, S., Stecher, A., and Bare- 

Quality Control Relation Labor. 
Borth, 1950 Proc. 185 
Quality Control Sawmill Operations 
Practiced Class ‘A’ Douglas Fir Mills. 
Grantham, 1950 Proc. 149 
Quality Control the Manufacture 
Wood Products. Bethel, 1955. 
no. 

Quality Control Veneer and Plywood 
Manufacture. Latimer, 1953. III, no. 

Quality Drying for Production. Conway, 

Rough Mill Efficiency. 1952. II, no. 


Statistical Methods and Quality Control. 
Statistical Quality Control Drying 
Lumber. 1953. III, no. 
Statistical Quality Control Manufac- 
ture Veneers and Plywoods. 1954. 
Translating Quality Control into Action. 
1954. IV, no. 360 

Quality Second-Growth Douglas-Fir and 
Suggested Means Improvement. Paul, 

Quality Timber Supplies the Northeast. 
McGuire, 1952. II, no. 117 


Radio Frequency Heating: See also High 
Frequency Heating 


Radio Frequency Application Problems 
Furniture Manufacturers. Cunningham, 
1949 Proc. 381 
Radio Frequency Burning Glue Joints. 
Radio Heating Applied 
Furniture Manufacture. Berkey, 
and Newhouse, 1949 Proc. 337 

Rapid Specific Gravity Determinations. 

Raw Material Supply for Integrated Wood 
Utilization Crossett. Sihvonen, 
1949 Proc. 

Recent Developments Containers. Butter- 
worth, 1950 Proc. 

Recent Developments Masking Overlays. 

Recent Developments Wirebound Con- 
tainers for Fresh Fruits and Vegetables. 

Recent Developments Wood Finishing. 

Recent Investigations the Avoidance 
Decay Exterior Woodwork Build- 
ings. Verrall, 1952. II, no. 

Recovery Organic Solvents from Wood 
Pressure Impregnated with Solutions 
Copper 
phenol. Hudson, 1953. III, no. 

Recurrent Damage Furniture Shipments. 
196 


Red Oak: 


Drying Stresses Red Oak. 1955. 
no. 

Drying Stresses Red Oak: Effect 
Temperature. 1955. no. 230 
Effect Rays Differential Shrinkage 
Red Oak. 1954. IV, no. 280 
Shrinkage Red Oak and Beech. 1955. 
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Red Pine: 
Characteristics 
Grown Red Pine. 1952. II, no. 

Reducing Checking Heavy White Oak 
Shipbuilding Material During Storage 
and Construction. Peck, 1953. 

Reducing the High Cost Information 
Using the Statistical Approach Re- 
search. Bryant, 1954. IV, no. 
322 


Redwood: 


Air Seasoning Redwood. 1953. III, 
no. 183 
By-Products from Redwood Lumber. 
Debarking Redwood. 1955. no. 
317 
Quality Control and Improved Seasoning 
Redwood. 1950 Proc. 
Second-Growth Old-Growth. 1951 
Proc. 215 
Utilization Redwood Bark. 1949 Proc. 
179 
Wood Chemical Engineering Construc- 
tion. 1954. IV, no. 332 
Wood Losses Logging. 1948 Proc. 

Regulation Aeration Wood Soil Con- 
tact Culture Technique. Eades, 

Relation Between Wood and Pulp Prop- 
erties. Holzer, 1950 Proc. 134 

Relationship Oil Carriers Utility 
Pentachlorophenol Wood Preserva- 
tive. Hatfield, and Sakornbut, 

Relationship Small Permanent-Type Saw- 
mills Better Forest Utilization the 
Northeast. Tolle, 1949 Proc. 

Relocatable Housing: Some Early History 
and Present-Day Example Camp 
Stewart, Georgia. Stanley, W., Jr. 

Remarks Moderator Panel Session. 

Report Committee Coordination 
Forest Products Research. Hunt, 
1949 Proc. 425 

Report Inter-Society Exploratory Com- 
mittee. Hunt, M., Chairman. 1950 
Proc. 266 

Report Developments Logging. 
27-A 

Report Developments Milling During 
1953. Mater, 1954. IV, no. 
31-A 

Requirements for Good Furniture Packag- 
198 


Research: See also Laboratory Facilities 
Coordination Forest Products. 1948 
Proc. 145 
Coordination the Pulp 
Industry. 1948 Proc. 141 
Designing with Glued Wood Construc- 
tion. 1954. IV, no. 312 
Equipment for Conditioning and Testing 
Wood Smal! Plants. 1955. no. 
21-A 
Five Tools for Progress. 1955. no. 
31-A 
Forest Products Peace and War. 1952. 

Forest Products Research Michigan. 

1949 Proc. 430 

tries the Southeast. 1953. no. 

Help the Wood Industry 

1954. IV, no. 9-A 

Human Side Research. 1953. III, 


Industry Laboratories. 1948 Proc. 138 
Laboratory Records for Patent Purposes. 

Meeting Modern Competition. Hanrahan, 

Research Program. 1948 Proc. 
172 

Our Wooden Shield. 1955. no. 
17-A 

Plan for Coordination. 1948 Proc. 143 

Processing Data IBM System. 1955. 

Progress Most Important 
Progressive Research and Development 
the Lumber Industry. 1955. no. 
101 

Promotion and Research—Successful Mar- 
riage. 1954. IV, no. 336 
Putting Research Dollars Work. 1955. 

Putting Research Work. 1953. III, 
no. 

Report Coordination. 1949 Proc. 
425 

Research and Creative Business Manage- 
ment. Hosmer, 1949 Proc. 396 
Research and Design the Packaging 
Field. Ladd, 1953. III, no. 

Research and the Future the Millwork 
Industry. Racey, 1952. II, no. 

Research Electronic Wood Gluing. 
Yavorsky, 1951 Proc. 285 
Research the Universities. Dietz, 

Research Modernizes the Gum Naval 
Stores Industry. Patton, 1951. 

Research Road Future Growth. 
Research—Vital Concern Wood Indus- 

Sawmill Workers Training and Research 
Significance Research. 1949 Proc. 
391 

Statistical Approach Research. 1954. 

Technical Development for Small Com- 
pany. 1949 Proc. 402 

Tennessee Valley Authority. 1952. II, 
no. 

Today. 1955. no. 42-A 
Utilization Small Hardwoods. 1954. 
IV, no. 384 

What's New the Forest Products Lab- 
oratory. 1954. IV, no. 

Wood Mobilization. 1951 Proc. 
Wood Machinability Studies. 1951 Proc. 

Wood Machining Science. 1955. 
no. 39-A 

Wood—Potential No. Industrial Raw 


Residues: See Waste Utilization 


Resorcinol Resin: See also Glues and 
Gluing 
Durability. 1949 Proc. 361 
Glued-Laminated Timber Construction. 
Gluing Hardboards. 1955. no. 
124 
Gluing Pressure Treated Wood with 
Resorcinol Type Adhesives. 1954. IV, 
no. 300 
Phenol and Resorcinol Adhesives. 1952. 
Postwar Developments. 1947 Proc. 
Resin Application Attrition-Mill Type 
Particle Board. Cooke, and Fras- 
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Wood and Metal Combinations. 1955. 
Wood Laminating. 1954. 

Review Hardboard Developments the 
Pacific Northwest. Grantham, 1953. 

Review the Productivity Report 
Furniture. Anon. 1952. II, no. 

Ripping Short Stock Safely. Hyler, 

Rough Mill Efficiency. Masengill, 


IV, no. 


Sanding: See also Abrasives, Finishes and 
Finishing 
Sanding Wood for Finishing. Gordon, 


Sandwich Construction: See also Cores 
Metal Wood Bonding. 1947 Proc. 
Paper-Honeycomb Cores 
New the Forest Products Lab- 
oratory. 1954. IV, no. 

Sapwood-Heartwood Relationships 
ond-Growth Wellwood, 

Saving Lumber Through Blanking with the 
Two-Way Thicknessing Planer. Jones, 


Sawdust: See also Chemical Utilization 
and Waste Utilization 
Carbonization. 1948 Proc. 272 
Delignification Spruce Sawdust. 1953. 
Sawdust Carbonization. 1948 Proc. 


Sawmilling: See also Barking, Chipping, 
Logging, and Lumber 
Barking for Greater Profit. 1953. III, 
no. 
Chip Requirements from 
Standpoint. 1954. IV, no. 22-A 
Circular Headsaws. 1955. no. 
186 
Circular Sawmills. 1951 Proc. 
Cut-Stock from Western Softwoods. 1949 
Proc. 104 
Design and Planning Sawmill. 1955. 
Economic Considerations for Sawmill 
Wood Residue. 1954. IV, no. 
Energy Requirements 
Circular Headsaws. 1949 Proc. 161 
Future Forest Industry. 1954. IV, 
no. 
Gang Mills Inland Empire. 1951. 
Gangsaw for Small Mills. 1953. 
no. 
Gangsaws Manufacture Southern 
Pine Lumber. 1951 Proc. 
Losses Lumber Southern 1955. 
Lumbering Equipment Problems. 1952. 
Milling Applied Distribution Yard. 
Milling During 1953. 1954. IV, no. 
31-A 
Milling During 1954. 1955. no. 
Milling Small Softwoods. 1955. 
322 
Open Season Saws. 1951. no. 
157 
Packaging and Handling Lumber, Di- 
mension and Flooring. 1952. no. 
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Sawmilling: Continued 
Progressive Research the Lumber 
Industry. 1955. no. 101 
Quality Control. 1951 Proc. 
Quality Control Douglas Fir. 1950 
Proc. 149 
Recovery from Douglas Fir Logs 
1949 Proc. 284 
Ripping Short Stock. 1955. no. 
38-A 
Rough Mill Efficiency. 1952. II, no. 
Sawing Hardwoods for Grade with Short- 
Sawing Wood with Circular Headsaws. 
186 
Sawmill Layout. 1954. IV, no. 
22-A 
Sawmill Workers Training and Research 
Austria. Hunt, 1954. IV, 
no. 71-A 
Small Log Gang Sawmill. 1948 Proc. 
Sawmills. 1949 
Proc. 
Small Sawmill Set Works. 1951. 
no. 
Taper Sawing and Log Turning. 1951. 
Tree Size and Sawmill Profits. 1954. 
TVA Research. 1952. II, no. 
Utilization Small Hardwoods. 1954. 
IV, no. 384 
Waste Douglas Fir. 1950 Proc. 222 
Waste Utilization Equipment. 1954. 
IV, no. 


Saws: See also Sawmilling 


Cut-Control Saws. 1951. no. 
Sawteeth Action. Reineke, 1950 
Proc. 

Scientific Approach the Design 
Wooden Containers and the Design and 
Use Pallets. Rudnicki, 1955. 

Scope and Objectives College Training 
—Undergraduate Training. Kaufert, 
1951 Proc. 125 

Screw-Holding Power Veneered and 
Laminated Wood Panels. Jones, 

Sealers for Finish Coats Hardboard. 


Seasoning: See also Moisture Measure- 
ment 
Air Seasoning Redwood. 1953. III, no. 
183 
Alleviating Bow and Crook Southern 
Pine Dimension. 1954. IV, no. 
271 
Beech Tension Perpendicular Grain 
and Relation Drying. 1953. 
no. 202 
British Productivity Team 
Furniture. 1952. II, no. 
Characteristics 
Grown Red Pine. 1952. no. 
Chemical Brown Stain. 1952. no. 
232 
Coatings That Prevent End Checks. 1955. 
Collapse Aspen Lumber. 
460 
Controlled-Air-Seasoning for Preservative 
Treatment. 1955. no. 45-A 
Cyclical Exposure Test 
Quality Control. 1954. IV, no. 
Decay Millwork. 1955. no. 
p. 163 
Deterioration Southern Pine Pulpwood 

During Storage. 1951 Proc. 169 


Determination Fiber Saturation Point 
Determining Shrinkage Wood. 1953. 

Dielectric Heating Applied Seasoning. 
1948 Proc. 235 

Kilns. 1949 Proc. 
436 

Distribution Resinous Extractives After 
Seasoning. 1955. no. 135 
Dry Kiln Practices. 1951. no. 


Dry-Kiln Schedules. 1951 Proc. 296 
Drying Stresses Red Oak. 1955. 
no; 

Drying Stresses Red Oak: Effect 
Temperature. 1955. no. 230 
Effect Drying Strength Douglas- 

Effect Rays Differential Shrinkage 
Red Oak. 1954. IV, no. 280 
Effect Rays Radial Shrinkage 

Effect Time, Temperature, and Rela- 
tive Humidity Relief Caseharden- 
ing Stresses. 1954. IV, no. 264 
Effect Zinc Chloride Shrinkage 
Eucalyptus Rostrata. 1955. no. 
139 

Effects Moisture Content and Machin- 
ing Gluing. 1954. IV, no. 

End Waviness Veneer Drying. 1955. 

Hardwood Veneer Drying. 1952. 
205 

High-Temperature Drying. 1954. IV, 
no. 276 

High-Temperature Seasoning Canada. 
1954. IV, no. 260 

History Kiln Drying Associations and 
Clubs. 1954. IV, no. 
Industry Payoff Lumber Seasoning. 

Influence Rays the Shrinkage 
Wood. 1954. IV, no. 

Iron Stain from Metal Fastenings May 
Accelerate Decay. 1954. IV, no. 
103 

Kiln Design. 1947 Proc. 147 

Kiln Drying and Moisture Control 
Furniture Factory. 1952. II, no. 

Kiln Drying Tupelo. 1953. III, no. 
189 

Kiln Drying Western Softwoods. 1954. 

Softwoods. 
1949 Proc. 455 

Losses Drying Lumber Southern 
Lumber Stain Control White Pine. 

Moisture Wood. 1951. no. 

Moisture Meters. 1952. II, no. 
Never Lift Board. 1952. II, no. 

New Direct Heat Exchanger. 1955. 

New Screened Dryer for Rotary Peeled 
Veneers. 1955. no. 289 
Packaging and Handling Lumber, Di- 
mension and Hardwood Flooring. 1952. 

Part Time Drying. 1952. II, no. 

Pole Strength Tests. 1952. II, no. 

Progressive Research Lumber 
Industry. 1955. no. 101 
Quality Control. 1949 Proc. 443 
Quality Control and Improved Seasoning 
Redwood. 1950 Proc. 

Quality Control Lumber and Veneer 
Drying. 1951. no. 160 
Quality Drying for Production. 1952. 


Reducing Checking Heavy White Oak 
Shipbuilding Material. 1953. III, no. 
Reducing Sunken Joints Edge Glued 
Lumber Panels. 1952. II, no. 110 
Seasoning and Preservative Treatment 
Tanoak. Graham, 1954. IV, no. 
Second-Growth vs. Old-Growth Redwood. 
1951 Proc. 215 
Shrinkage and Defects Veneer Drying. 
Shrinkage Red Oak and Beech. 1955. 
Stain, Mold, and Decay Green Lumber. 
1949 Proc. 480 
Statistical Quality Control Drying 
Lumber. 1953. III, no. 
Steam Bending Beech. 1952. II, 
no. 
Sticker Stain and Board Color Red 
Alder Lumber. 1954. IV, no. 133 
Surface Checking Furniture Panels. 
Thermal Efficiency Dry Kilns. 1954. 
Tropical Hardwoods. 1951 Proc. 
Tropical Wood for Furniture. 1949 Proc. 
Tropical Woods. 1951 Proc. 206 
TVA Research. 1952. II, no. 
Utilization Western Hardwoods. 1952. 
Vapor Drying: Artificial Seasoning 
Wood Vapor Organic Chemicals. 
1947 Proc. 124 
Veneer Drying Rates. 1953. III, no. 
Ventilated Dry Kilns. 1953. III, no. 
Wood Seasoning, 1955. 
no. 
disposed Warp? 1955. no. 
406 

Second-Growth Douglas Fir Lumber. Mat- 

Selecting White Oak Trees for Bending 
Lumber. Pillow, 1951 Proc. 

Selling Lumber and 

Semichemical Pulping. Chidester, 
1949 Proc. 197 

Process for East 

Texas Hardwood. Kuhlman, 1954. 

IV, no. 136 


Shortleaf Pine: 
Treatability Cold Soaking. 1952. 

Short-Time Creep Tests Douglas Fir. 
Dietz, 1949 Proc. 352 


Shrinkage: See also Dimensional Stabili- 
zation, Properties, Seasoning 
Effect Rays Radial Shrinkage 
Effect Zinc Chloride Shrinkage 
Eucalyptus Rostrata. 1955. no. 
139 
Shrinkage and the Development De- 
fects Veneer Drying. Fleischer, 
Shrinkage Red Oak and Beech. 
Tangential Shrinkage Douglas-Fir anc 
Western Red Cedar. 1955. no. 
241 
Tangential vs. Radial Shrinkage. 1953. 
Mi, 

Significance Research Industry. Dosker 
1949 Proc. 391 

Silvacel Markets and Uses. Roberts, 

Silviculture: 
Forest Management. 1955. no. 
40-A 
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Integrated Utilization-Research Task. 
1947 Proc. 
Logging Small Hardwoods. 1955. 
Second-Growth and 
wood. 1951 Proc. 215 
Second-Growth Douglas-Fir. 1950 Proc. 
Timber Production Second-Growth 
Utilization—Keystone Intensive Forest 

Simple Method for Selecting Balsa 
(Ochroma Lagopus Sw.) High Tensile 
Strength. Hill, 1949 Proc. 413 

Sizing Forest Products with Petrolatum. 

Slope Grain Engineered Wood. Pole- 
tika, 1954. IV, no. 401 

Small Hydraulic Log Barker. Leaf, 
1948 Proc. 114 

Small Log Gang Sawmill Factor 
Our Present-Day Utilization Problem. 

Plant Set-Up for Insulation and 
Hardboard Manufacture. DePan, 
1950 Proc. 279 

Small Sawmill Set Works. Ellersick, 

Small Wood Briquetting Machine. Bowling, 


Smog: See Air Pollution 

Soaking and Steaming Peeler Logs. 
1952. II, no. 200 


Softwoods: See also Lumber 
species 
Cut-Stock from Western Softwoods. 1949 
Proc. 104 
Longitudinal Shrinkage 
1949 Proc. 455 
Milling Small Softwoods. 1955. 
322 
Softwood Plywood Market-Present and 
Future. Devlin, 1950 Proc. 365 
Soil-Block Bioassay Creosote Contain- 


Soil Improver: See also Chemical Utiliza- 
tion, Waste Utilization 
Barking for Greater Profit. 1953. III, 
no. 
Chips, Chippers and Conservation. 1952. 

Some Applications Quality 
Control the Drying Lumber. Pratt, 

Some Aspects the Influence Rays 
the Shrinkage Wood. McIntosh, 

Some Aspects Wood Machinability 
Studies. Patronsky, and Worth, 

Some Characteristics Brazilian Parana 
Pine Affecting Its Use for Millwork. 
Pillow, 1951 Proc. 297 

Some Characteristics Young Plantation- 
Grown Red Pine Relation Prop- 
erties the Wood. 1952. 

Some Chemical and Plastic Properties 
Western Red Cedar Butt 

Some Comparative Characteristics Sec- 
ond-Growth and Old-Growth Redwood. 
Paul, 1951 Proc. 215 

Some Experiments Sawdust Carboniza- 
tion. Goos, W., Trepanier, 
and Johnston, 1948 Proc. 

Some Factors Affecting the Glue Bond 


Some Fundamentals High Frequency 
Gluing. Mann, 1954. IV, no. 
16-A 

Some Non-Destructive Tests for Wood. 

Some Observations Tests Moisture 
Resistance Hard-Pressed Boards and 
Their Significance. Mottet, 1952. 

Some Observations Regarding the Status 
the Wood-Distillation Industry. Beglin- 
ger, 1948 Proc. 

Heebink, G., Seidl, J., Laughnan, 

Some Practical Applications Wood 
Chemistry Research. Anderson, 

Some Problems the Design 
formance Laminated Wood Trusses. 
Kennedy, 1949 Proc. 307 

Some Simple Testing Methods for the User 
Wood Finishing Materials. Quigley, 
1948 Proc. 159 

Some Structural Details Douglas-Fir Pit 
Membranes Phase Contrast. Marts, 

Some Studies Sawdust-Synthetic Resin 
Combinations for Hardboard Manufac- 
ture. Gottstein, 1950 Proc. 310 

Something New Functional Furniture. 


Sonic Testing: See Engineering, Physics, 
Properties 

Source and Availability Chipped Wood 
for Fuel. Alexander, 1951 Proc. 
188 


Southern Pine: 
Alleviating Bow and Crook Southern 
Pine Dimension. 1954. IV, no. 
Allowable Loads for Common Bolts 
Southern Pine. 1953. III, no. 
Deterioration Pulpwood During Stor- 
age. 1951 Proc. 169 
Distribution Resinous Extractives After 
Seasoning. 1955. no. 135 
Gangsaws Manufacture Southern 
Pine Lumber. 1951 Proc. 
Improving Qualities Southern Pine. 
Laminated Crossarms. 1955. no. 
127 
Laminating Small Timbers and Dimen- 
sion Lumber. 1953. III, no. 
Pentachlorophenol Gradients Treated 
Wood Exposed Weather. 1955. 
no. 369 
Preservative Treatment Fence Posts. 
Resinous Wood Hardboard. 1952. 
Sprayed with Fluoride Solutions. 1952. 
Treatability Influenced Fungus 
Infection. 1952. II, no. 
Special Machines for Utilization Waste 
Slabs for Glued Core Stock. Colucci, 
1948 Proc. 
Specific Gravity: See Engineering, Prop- 
erties 
Spiral-Veneer Drums and 
1948 Proc. 303 
Spreader Stoker Firing Wood and Coal 
and Hansen, 1951 Proc. 195 
Stanford Research Institute Amer- 
Demand for 
1954. IV, no. 181 
State Forest Products Research Michigan. 
Garland, 1949 Proc. 430 
Statistical Analysis: See Quality Control 
Statistical Methods: 
Processing Test Data 
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Reducing High Cost 
1954. IV, no. 322 
Statistical Methods and the Modern 
Quality Control Program. Noble, 

Status Chemical Utilization Wood 

Status Portable Wood Chippers. Fobes, 

Status Research Utilization Small 
Hardwoods. Simmons, 1954. IV, 
no. 384 

Status Wood Radio and Industry 
and Cabinet Field: Competition from 
Wood Substitutes. Habig, 1954. 

Status Wood Seasoning, Rietz, 

Steam Bending Beech. Wangaard, 

Steam Consumption the Kiln Drying 
Western Softwoods. Davis, 1954. 
IV, no. 258 

Stellite for the Woodworking Industry. 

Sticker Stain and Board Color One-Inch 
Red Alder Lumber. Anderson, and 
133 

Storage Northern Hardwood Logs and 
no. 

Strain Distribution Maple Glue Block 
Shear Specimen Indicated Brittle 
Lacquer. Yavorsky, and Cunning- 

Strength Dowel Joints Affected 
Hole Size and Type Dowel. Nearn, 
T., Norton, A., and Murphey, 

Strength Properties Paper-Covered 
Veneer from True Fir and White-Speck 
Douglas Fir. Stillinger, and Wil- 
liams, W., Jr. 1955. no. 

Structural 

Studies the Chemical Composition 
Bark and Its Utilization for Structural 
Boards. Clermont, and Schwartz, 
1948 Proc. 130 


Sugar Pine: 
Chemical Brown Stain. 1952. no. 
232 
Composition Bark. 1949 Proc. 276 

Suitability Lodgepole Pine for Dry- 
Formed Hardboard. Nixon, 1953. 

Summary the Use Tungsten Carbide 
Tipped Woodworking Tools Regular 
no. 163 

Supplementing Wood with Metal Furni- 
ture Manufacturing. Gividen, 1949 
Proc. 115 

Surface Checking Furniture Panels. Hol- 
combe, 1952. II, no. 122 

Surfacing the Western Pines and Asso- 
ciated Woods. Logan, and Brice. 

Survey Factors Affecting Strength Tests 
Glue Joints. Yavorsky, M., Cun- 
ningham, H., and Hundley, 

Survey Grades the Hardwood Ply- 
wood Industry. Butler, 1954. IV. 
no. 370 

Swedish Gang Mills the Inland Empire. 

Swedish Homes Parcels. 

Swelling Paint Films Water: 
Absorption and Volumetric Swelling 
Bound and Free Films Before and After 
no. 391 
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Swelling Paint Films Water: 
Absorption and Volumetric Swelling 
Bound and Free Films from 
Different Relative Humidities. Browne, 

Swelling Paint Films Water: IV. 
Effect Thickness Film and Pigment 
Volume Paint. Browne, 1955. 

Swelling Paint Films Water: 
Effects Different Pigments. Browne, 

Liquid Ammonia. Stamm, 1955. 


Take the Out Lumber Handling. 
Gilbert, and McDonnough, 1953. 

within Annual Rings Douglas-Fir and 
Western Red Cedar. Erickson, 


Tannin: See also Chemical Utilization 
Chemicals from Douglas Fir Bark. 1951. 
Iron Stain from Metal Fastenings May 
Accelerate Decay. 1954. IV, no. 
103 
from Hemlock Slabs 
Flotation. 1955. no. 400 
TVA Research Tannin. 1952. 
no. 


Tanoak: 
Seasoning and Treatment 

Technical Development for the Small Com- 
pany. Heritage, 1949 Proc. 402 

Techniques for Bonding Metals and Plastics 
no. 

Techniques Hardwood Plywood Quality 
Control. Bethel, and Carter, 
1950 Proc. 162 

Technology the Glue Line Electronic 
Edge-Gluing Lumber. Marra, 
1948 Proc. 245 

Forest Products Research. Darwin, 

Testing Furniture Packs Insure Good 
Delivery. Balster, 1954. IV, 
no. 200 

Testing Finishing Materials for Wood- 
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Testing Wood Doors for 

Tests and Woods. 
Wangaard, 1951 Proc. 206 

Tests Portable Wood Chipper. Arend. 

Tests Some Superficial Treatments 
Exposed Wood Surfaces for their Protec- 
tion Against Fungus Attack. Scheffer. 
no. 131 

Tests Strapped and Lightweight Lettuce 
crates. Myers, 1950 Proc. 

Theory and Application Dielectric Heat- 

Timber Modern Construction. 


Time Studies: 


Time Study Methods for Furniture Plant 
Rough Mills. Creighton, 1955. 

What Can for Woodworking. 
1952. JI, no. 
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Tolerances and Precision Machining 
164 

Products from the Trees 
42-A 

Toxicity Soluble 
and Insoluble Fractions Creosote and 
Petroleum Oils Wood-Destroying 
Fungi the Soil-Block Method. Heiks, 
E., Blum, E., and Burch, 1954. 
IV, no. 123 

Tractive Required Skid Hardwood 
250 

Translating Quality Control 
Action. Price, 1954. IV, no. 
360 

Treatability Shortleaf Pine the Cold 
Soaking Method. Schnell, 1952. 

Treatability Southern Yellow Pine 
Influenced Fungus Infection. Blew, 

Treatment Bilgewater Control Decay 
the Bilge Area Wooden Boats. 

Treatment Wood Reduce Combusti- 


Tree Farms and Forest Research. Drake, 


Tree Size and Sawmill Profits. Darwin, 


Trends House Construction. Anderson, 


Trends in’ House Taylor, 

Trends Structural Practice. Forbes, 

Trigonometry for the Chair Builder. Hirsch, 

Tropical Woods: 
Brazilian Parana Pine. 1951 Proc. 297 
Chemical Composition. 1952. II, no. 
237 
Chemical Composition Eight Tropical 
Woods. 1951 Proc. 239 
Fifth British Empire Forestry Conference. 
1947 Proc. 158 
Tests and Properties. 1951 Proc. 206 
Tropical Wood Research for the Furni- 
ture Industry. Wangaard, 1949 
Proc. 
Veneer and Plywood. 1952. II, no. 
194 

Truck Transportation Logs Southeast 
Arkansas. Tufts, and Mety, 1951 
Proc. 

Tungsten: See Carbide Tools 
Tungsten Carbide Can Increase Produc- 
tion. Drake, 1953. III, no. 
159 
Tungsten Carbide Use the Wood- 
working Industry. Corti, 1947 

Tupelo: 
Kiln Drying Tupelo. 1953. no. 
189 


Turpentine: See Naval Stores 


Standards Essential the 


vancement the Hardboard Industry. 
Universities: See Education 
Urea Resin: See also Glues and Gluing 
Boil Resistance Blended Urea—Mela- 
mine Wood Adhesives. IV, 


no. 283 
Developments for Defense. Proc. 
292 


Durability. 1949 Proc. 361 


Extending Urea Resin with Wheat and 
Rye Flour. 1949 Proc. 121 

Gluing Furniture Parts. 1954. IV, no. 
19-A 

Postwar Developments. 1947 Proc. 
Radio Frequency Lumber Edge Gluing. 
Screw-Holding Power Veneered and 
Laminated Wood Panels. 1954. IV, 
no. 119 

Trends Panel Gluing. 1952. II, 

Urea and Melamine Adhesives. Hill, 
1952. II, no. 104 

Water Resistant Dowel Glue. 1954. 

Wood Laminating. 1954. 

Forest Products Laboratory. Cham- 
pion, 1954. IV, no. 153 

Navy Uses Wood Puget Sound 
Naval Shipyard. Ball, 1954. 

Use and Maintenance Carbide Wood 
Cutting Tools. Brooks, 1952. II, 
no. 

Use and Selection Hydraulic Barkers 
the West Coast. Abel, 1952. II, 
no. 

Use Drying Oils Protective Coatings 
for Forest Products. Konen, 1952. 

Use Gangsaws the Manufacture 
Southern Pine Lumber. Dargan, 
1951 Proc. 

Use Plastic-Surfaced Composition Board 
Home and School Furniture. McCalla, 
1954. IV, no. 207 

Use Small Cuttings Manufacturing 
no. 39-A 

Use Small Logs for Veneer. Fleischer, 

Use Treated Car Lumber the Rail- 
roads. Brentlinger, 1947 Proc. 
110 

Use Tropical Woods Veneer and 
Plywood. Hess, 1952. II, no. 
194 

Use Urea Resin Glues Radio Fre- 
quency Lumber Edge Gluing. Estep, 

Use Wood Fines Gravity Feed Stoves. 
Allen, 1951 Proc. 190 

Uses and Manufacture Wood Flour. 

Utility No. Common Northern Hard- 
wood Lumber for Mechanized Processing 
into Glued Products. Toole, and 
Danielson, W., Jr. 1949 Proc. 

Utilization Relates Timber Piling. 


Utilization Bark. Van Beckum, 

Utilization Cedar Slash. Olson, 

Utilization Douglas Fir Bark Hard- 
1950 Proc. 301 

Utilization Low-Grade Hardwood Lum- 
ber. Dosker, 1948 Proc. 

Utilization Low-Grade Hardwoods and 
Softwoods Pacific Northwest. 

Utilization Low-Grade Softwood Lumber. 

Utilization Redwood Bark. Lewis, 
1949 Proc. 179 

Utilization Resinous Wood 

Utilization Slash Chipping. Hubert. 


DECEMBER, 1955 


ill 


Utilization Waste Sulphite Liquor 
Concrete. Scripture, W., Jr. 1949 Proc. 
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Utilization Western Hardwoods. Smith, 

Utilization Wood Hydrolysis with 
Dilute Sulfuric Acid. Gilbert, N., Hobbs, 
A., and Sandberg, 1952. II, 
no. 

Utilization Wood Waste Eastern 
Canada. Jenkins, 1953. III, no. 

Utilization Wood Waste the Manu- 
facturing Chemical Pulps the 
Pacific Northwest. Hammond, 1951 
Proc. 150 

The Keystone Intensive 

Forest Management. Watts, 1952. 


Valuation Ponderosa Pine Stumpage 
Use Tree Grades. Anderson, 

Vapor Drying: The Artificial Seasoning 
Wood Vapor Organic Chemicals. 
Hudson, 1947 Proc. 124 

Vapor Pressures Western Hemlock 
Heartwood During Boiling Under Vac- 
uum Creosote. Bramhall, and 
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Variations Preservative Tolerance 
Wood-Destroying Fungi. Zabel, 
1954. IV, no. 166 


Varnish: See Finishes and Finishing 


Veneer: See also Plywood 


British Productivity Team Report 
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Compression Douglas Fir During 
Pressing. 1951. no. 103 

End Waviness Veneer Drying. 1955. 

Experiments Rotary Veneer Cutting. 
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Finish Checking Hardwood Veneered 
Panels. 1953. III, no. 
Hardwood Veneer Drying. 1952. 
no. 205 

Impreg for Patterns and Die Models. 
1954. IV, no. 305 
Manufacturing Pine Veneer. 1950 Proc. 
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New Screened Dryer for Rotary Peeled 
Veneers. 1955. no. 289 
Paper-Overlaid Veneer. 1955. no. 

Quality Control Veneer Drying. 1951. 

Quality Control Veneer Manufacture. 

Shrinkage and Defects Veneer Drying. 

Small Logs for Veneer. 1952. II, no. 

Soaking and Steaming Peeler Logs. 
1952. II, no. 200 

Surface Checking Furniture Panels. 

Tropical Woods Veneer and Plywood. 
1952. II, no. 194 

Utilization Small Hardwood. 1954. 
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Veneer and Plywood Industry 
and Canada. Fleischer, 1955. 

Veneer and Plywood Industry Yugo- 

Veneer Drying Rates and Factors Affect- 
ing Them. Fleischer, 1953. 
no. 

Veneer Flooring. Heebink, 1952. 
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Waste Utilization: See also Chemical 


Utilization, Chipcore 
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Characteristics Wood Fuel. 1951 
Proc. 204 

Chemical Pulps Northwest. 1951 Proc. 
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Economic Considerations for Sawmill 
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Hydraulic Barking. 1952. no. 
106 
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Low-Grade Woods the Northwest. 
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for Glued Core Stock. 1948 Proc. 
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Mechanical Equipment 
Wood. 1952. II, no. 
Mechanical Equipment for Waste Utiliza- 
Minnesota’s Timber Resources. 1955. 

Minor Forest Products. 1954. IV, no. 

Moisture Resistance Hard-Pressed 
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Molded Articles from Resin Bonded 
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Newsprint from Culled Hardwoods. 

No. Common Hardwood Lumber for 
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Opportunities the Southwest. 1952. 
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Physical and Mechanical Properties 
Wood Waste Board. 1952. no. 
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Proc. 
Source Chipped Wood for Fuel. 1951 
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Stoker Firing Multiple Fuel Furnaces. 
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Strength and Dimensional 
Wood-Particle Panels. 1954. IV, no. 
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Tree Farms and Forest Research. 1951. 
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Use and Selection Hydraulic Barkers 
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1950 Proc. 

Growth Redwood. 1951 Proc. 215 

Peck, Reducing Checking Heavy 
White Oak Shipbuilding Material. 1953. 


Myers, Tests Lettuce Crates. 1950 


Pedersen, Laminated Wej—Weld 
Frames. 1949 Proc. 327 

Peister, Preservation and Packing 
Automotive Vehicles for Export. 1954. 
IV, no. 204 

Pentoney, Tangential vs. Radial 
Shrinkage. 1953. III, no. 

Saturation Point. 1954. IV, no. 

Perkins, Exterior Plywood. 1950 
Proc. 352 

Peters, Utilization Louisiana Bot- 
tomland Hardwoods. 1952. II, no. 

Petter, Wood Planers. 1954. IV, 
no. 234 

Phinney, Glue Bond Quality. 1951 
Proc. 269 

Piernick, Vinyl and Acrylic Resins. 

Pillow, See Akins, 

Pillow, White Oak for Bending 
Lumber. 1951 Proc. 

Pillow, Parana Pine for Millwork. 
1951 Proc. 297 

Red Pine Properties. 1952. II, no. 


Poletika, Elastic Behavior Wood. 
1948 Proc. 178 

Poletika, Adhesives for Defense. 
1951 Proc. 292 

Poletika, Slope Grain Engi- 
neered Wood. 1954. IV, no. 401 

Poletika, Research. 1955. no. 

Posser, Quality Control Furniture 

Adhesives. 1952. II, no. 

Power, Plastic Wood Laminates. 

Prange, Expansion Hard Maple 
Flooring. 1953. III, no. 

Pratt, Statistical Quality Control 
Drying. 1953. III, no. 

Preston, Glue-Line Properties and 
Strength Thin Veneer Laminates. 
Proc. 228 

Price, Quality Control. 1954. IV, 
no. 360 

Prince, Furniture Finishes. 1948 
Proc. 151 

Pryce, Kiln Drying and Moisture 
Control. 1952. II, no. 


Quigley, Wood Finishing. 1948 Proc 


159 
135 
Quimby, Standard Sizes Veneer. 


Racey, Research and Future 
Industry. 1952. II, no. 

Radcliffe, Determining Elastic Con 
stants Wood Electric 

Notched Beam Shear Test. 1955. 

Rambo, Converting Steam Plan 
from Coal Hog Fuel. 1955. 
37-A 

Rand, Logging Operations. 1951 
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Rapp, Lightweight Prestressed Wood 

Arches Roof Construction. 1952. 

II, no. 164 

Rauch, Glue Line Test Hard- 

fers. 1954. IV, no. 32-A 

Read, Small Business Military 
Procurement Program. 1951 Proc. 

Redfern, Gluing Operations. 1950 
Proc. 339 

Rees, Handling Wood Fuel. 1953. 

Reineke, Sawteeth. 1950 Proc. 

157 

Reinmuth, Manufacturing Pine Veneer. 

1950 Proc. 332 

Reno, Selling Lumber Products. 1953. 

Rhine, Hot Spray Process. 1953. 

Rich, Kiln Drying Associations and 
Clubs. 1954. IV, no. 

Richards, See Blew, O., Jr. 

Richards, Electrical Test for Decay. 

Rider, and Kozdemba, Boil 
Resistance Blended Urea—Melamine 
Adhesives. 1954. IV, no. 283 

Rietz, Quality Control and Season- 
ing. 1949 Proc. 443 

Rietz, Dry-Kiln Schedules. 1951 
Proc. 296 

Rietz, Ventilated Dry Kilns. 1953. 

Rietz, Wood Seasoning, 

Rinehimer, Architectural Woodwork 
Industry. 1954. IV, no. 

Ripley, Quality Control. 1953. 

Rishell, Human Side Research. 1953. 

Ritchie, Plastic Surfaced Douglas 
Fir Plywood. 1950 Proc. 347 

Ritchie, Uniform Standards for 
Hardboard. 1952. II, no. 

Rittenhouse, See Wise, (2) 

Ritter, Chemical Utilization Beech. 

Roberts, Silvacel Markets and Uses. 

Veneer Containers. 1953. III, no. 
105 

Finishes. 1948 Proc. 155 

Robertson, Synthetic Resins Fur- 
niture Finishing. 1952. II, no. 
136 

Roche, Preservation with Creosote. 
1951 Proc. 118 

Roche, Creosote’s Composition and 
Functions. 1952. II, no. 

Roderick, Research. 1955. no. 
17-A 

Roger, F., Griffin, Jr., 
S., and Koepp, Chips and Tan- 
bark from Slabs Air-Flotation. 1955. 

Rogers, Competition. 1954. IV, no. 
16-A 

Rogers, and Behr, Pentachloro- 
phenol and Creosote Pressure Treat- 
ment Green Southern Pine Poles. 

Ropella, Extending Hot Press Urea 
Resin With Wheat and Rye Flour. 1949 
Proc. 121 

Rose, Tolerances and Precision 
Machining. 1951. no. 164 

Ross, Carbonization Sawdust. 1948 

Proc. 272 


Rothley, Carbide 1951 Proc. 
102 

Royce, Military Requirements for 
Packaging. 1951 Proc. 

Rudd, F.C.C. Regulations Govern- 
ing Electronic Heating. 1948 Proc. 
292 

Rudnicki, Wooden Containers and 

Runckel, See Anderson, (2) 

Runckel, Wet Continuous Process 
Hardboard Manufacture. 1952. II, 
no. 

Runckel, Wet Continuous Process 
Hardboard. 1953. no. 148 

Ryberg, Gum Production. 1951. 


Saeman, Chemical Utilization 
Wood Waste. 1952. II, no. 

Sakornbut, See Hatfield, 

Samuel, Laminated Ship Construction. 

Sandberg, See Gilbert, N.. 

Sargeant, Military Procurement and 
Container Design. 1951 Proc. 

Saunders, Sawmill Layout. 1954. 
IV, no. 22-A 

Savage, Creosoted Plywood. 1953. 

Schaffrath, Chemigroundwood Pulps. 
1951 Proc. 141 

Scheffer, Decay the Bilge Area 
Wooden Boats. 1953. III, no. 


Scheffer, and Browne, Super- 
ficial Treatments Exposed Surfaces for 
Protection Against Fungus. 1954. IV, 
no. 

Schnell, Treatability Shortleaf Pine 

Cold Soaking. 1952. II, no. 

Schuette, Material Handling, 1952. II, 

Schwartz, See Clermont, 

Schwartz, See Levitin, 

Schwartz, and Baird, Strength 
and Dimensional Stability Hardboards 
From Douglas—Fir Chips. 1950 Proc. 


Scripture, W., Jr. Utilization Waste 
Sulphite Liquor Concrete. 1949 Proc. 
188 

Seborg, M., Tarkow, H., and Stamm, 
Dimensional Stabilization. 1953. 

Seborg, and Vallier, Impreg 
for Patterns and Die Models. 1954. 

Sechrist, Lumber Unloading. 1952. 

Sechrist, S., Improved Cutters. 1951. 

servatives. 1952. II, no. 260 

Segesser, Sizing with Petrolatum. 

Seidel, and Hershberger, Soak- 
ing and Steaming Peeler Logs. 1952. 
II, no. 200 

Seidl, Paper and Plastic Overlays. 
1947 Proc. 

Seidl, Paper-Honeycomb Cores For 
Structural Sandwich Panels. 1952. 
no. 

Selbo, Woodworking Glues. 1949 
Proc. 361 

Selbo, Reducing Sunken Joints 
Edge Glued Lumber. 1952. II, no. 
110 

Selbo, and Olson, Durability 
Glues Assembly Joints. 1953. 
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Selbo, and Knauss, Wood 
Laminating. 1954. IV, no. 
Selbo, Alining Scarf Joints. 1954. 
IV, no. 43-A 

Selbo, and Angell, Laminated 
Preservative-Treated Railroad Bridge 

Sellner, Milling Applied Dis- 
tribution Yard. 1955. no. 179 

Shelton, and Stensrud, Gluing 
Hardboards. 1955. no. 124 

Shelton, Hot Press Gluing Hard- 
boards Douglas-Fir Veneers. 1955. 

Shreck. Research. 1953. no. 


Sides, and Colucci, Jr. European 
Chipcore Industry. 1955. III, no. 

Sihvonen, Integrated Utilization 
Crossett. 1949 Proc. 

Sim, Chip Requirements for Pulp. 

Simmons, Harvesting Sawlogs. 
Proc. 

Simmons, Harvesting Fuelwood 
Stick Form. 1951 Proc. 182 

Simmons, Lumbering Equipment 

Small Hardwoods. 1954. IV, no. 
384 

Simonson, Loading Lumber. 1952. 

Simpson, Utilization Low-Grade 
Softwood Lumber. 1948 Proc. 

Skaar, Determining Coefficient Mois- 
ture Diffusion Wood. 1954. IV, 
no. 403 

Skaar, See Zeeuw, 

Smith, Utilization Western Hard- 

Smith, Mechanical Methods Bark 
Removal. 1948 Proc. 119 

Smith, Adhesives Glued-Laminated 
Construction. 1955. no. 168. 

Smith, Material Handling. 1952. 

Smith, Wood Residue South. 

Snodgrass, Warping Young- 
Growth Douglas-Fir Studs. 1955. 
no. 406 

Creosotes Containing Pentachlorophenol. 

Snoke,, Predicting Soil-Block Bio- 
assay Thresholds Distillation Charac- 
teristics Weathered Creosotes. 1954. 

Snyder, and Plisky, Adhesive 
Bonded Freight Cars. 1951. 


Snyder, Fibers and Chemicals from 
Wood Waste. 1955. no. 341 

Sooy, Quality Control, 1954. IV, 
no. 360 

Hardwoods. 1954. IV, no. 

Stamm, See Tarkow, 

Stamm, Swelling Wood and 
Fiberboards Liquid Ammonia. 1955. 

Stamm, Logging. 1947 Proc. 

Stamm, Falling and Bucking. 1950 
Proc. 138 

Stanley, W., Jr. Machining, Handling. 
Flow Materials and Control Glu- 
ing. 1951 Proc. 280 

Stanley, Jr. Relocatable Housing. 

Chemical Wood Diagnosis. 1952. 
no. 

Steidle, Research Home 


Pre- 
fabrication. 1952. II, no. 


Stern, Plywood Cooperage. 1947 
Proc. 154 

Tubes. 1948 Proc. 303 

Stern, Nails and Screws Construc- 
tion. 1951 Proc. 305 

Stevenson, Papermaking Fibrous Ma- 
terials. 1950 Proc. 121 

Stewart, Package Handling Lum- 
ber. 1952. II, no. 

Stier, Timber Production 

Stillinger, and Johnson, Water 
Absorption Ten Commercial Hard- 
boards. 1953. III, no. 

Several Commercial Hardboards. 1953. 

Stillinger, and Williams, Jr. 
Strength Properties Paper-Covered Ve- 

Stohiman, Motion and Time Studies. 

Stordalen, and Bollerslev, Wet 
Batch Process Hardboard Manufac- 
ture. 1952. II, no. 

Sward, Wood Finishing. 1947 Proc. 

Syme, Sealers for Finish Coats 
Hardboard. 1954. IV, no. 


Taggart, Mobile Mill. 1952. II, 
no. 

Tamminga, High Frequency Gluing. 
1954. IV, no. 45-A 

Tarkow, and Stamm, Dimensional 

Tarkow, See Seborg, 

Taylor, Jr. House Construction. 1953. 

Telford, Energy Requirements For 
Circular Headsaws. 1949 Proc. 161 

Telford, J.; Taper Sawing and Log 

Textor, Wood-Fiber Production with 
Revolving Disk Mills. 1948 Proc. 

Thomas, Milling Small Softwoods. 

Thomas, Finishing Radio Cabinets. 
1948 Proc. 157 

Thornber, Building Codes. 
IV, no: 326 

Tickle, Wood Forum. 1947 Proc. 
163 

1947 Proc. 

Tigelaar, Bonding Metals and Plas- 
tics Wood. 1953. III, no. 

Tolle, Small Permanent-Type Saw- 
mills. 1949 Proc. 

Toole, and Danielson, Jr. 
Utility No. Common Hardwood 
Lumber. 1949 Proc. 

Tomasas, See Carr, 

Trinkle, Gluing Piano Factory. 

Tufts, and Mety, Truck Transporta- 
tion Logs. 1951 Proc. 

Tully, Pulp Pollution. 1949 
Proc. 264 

Turner, D., Hohf, and Schwartz. 
Properties Fiberboard Prepared 
from Douglas-Fir. 1948 Proc. 100 

Scandinavia. 1952. II, no. 

Turner, Dimensional Stability 
Particle Panels. 1954. IV, no. 
210 

Tutt, Jr. Animal Glues. 1952. 
no. 


Van Beckum, Utilization Bark. 

Van Ormer, Finishing. 1948 Proc. 

Vaughan, Hydrocarbon Oils. 1947 
Proc. 102 

Vaughan, Controlled-Air-Seasoning. 

Veazey, Jr. Packaging and Handling 
Plank and Timber. 1955: no. 
25-A 

Mold, and Decay Green Lumber. 1949 
Proc. 480 

Verrall, Decay Exterior Wood- 
work. 1952. II, no. 

Verrall, Decay Prevention Wood- 
Steps and Porches. 1953. III, no. 

Vogel, Impregnation Wood With 
Solid Metal. 1950 Proc. 199 

Plant. 1953. III, no. 

von Maltitz, and Larson, 
Lumber Core Panels. 1949 Proc. 133 


Walters, Fence Post Preservation. 
1947 Proc. 118 

Walters, Blooming Pentachloro- 
phenol 1953 III, no. 

Walters, Processing Test Data 
IBM System. 1955. no. 364 

Walton, Insulating Board Made 
Simpson Logging Company: 1951. 
no. 

Walton, Wood Utilization. 1952. 

Wampner, Phenolic Resin Finishes. 

Wangaard, Tropical Wood Research: 
1949 Proc. 

Wangaard. Tropical Woods. 1951 
Proc. 206 

Wangaard, Steam Bending Beech. 

Ware, Furniture Packaging. 1954. 

Warrick, Industrial Wastes. 1952. 

Watts, Utilization and Forest Man- 
agement. 1952. II, no. 

Wehrle, Corrosion Humidifier 
Equipment. 1954. IV, no. 145 

Welch, Kiln Design. 1947 Proc. 


147 

Wellwood, Buckling Tendencies 
Hardboard Paneling. 1954. no. 

Wellwood, Utilization Related 
Timber Piling. 1953. III, no. 

Wellwood, Sapwood—Heartwood Re- 
lationships Second-Growth Douglas 
Fir, 1955. no. 108 

Wert, Design and Planning Saw- 
mill. 1955. no. 40-A 

West, Training Men for Industry. 

Southern Pine Posts. 1952. II, no. 

White, From Western 
Softwoods. 1949 Proc. 104 

Whiting, Wood Trends Furniture 
Industry. 1954. IV, no. 30-A 

Whiton, Craveneer Packaging 
Field. 1953. no. 103 

Wiesehuegel, Laminated Lumber 
from Low-Grade Hardwoods. 1952. 


Wiesehuegel, Chemical Utilization. 

Wilder, Core Gluing Equipment. 

Wilkins, Handling Assembly Mate- 
rials Furniture Manufacture. 1949 
Proc. 110 

Wilkins, Cellulose Fiber Cores for 

Willard, Planning Floor Space. 1948 
Proc. 193 

Williams, and Grano, Jr. Molded 
from Resin Bonded Granulated 
Wood. 1954. IV, no. 227 

Williams, W., Jr. See Stillinger, 

Willingham, Aerial Photographs 
Forestry. 1952. II, no. 

Preservative Field. 1955. no. 
146 

Winlund, Gluing. 1950 Proc. 
203 

Wint, Hot-Spray Lacquer. 1952. 
no. 140 

Research. 1948 Proc. 

Wise, E., Rittenhouse, and 
Chemical Composition Eight Tropi- 
cal Woods. 1951 Proc. 239 

Wise, E., Rittenhouse, C., Dickey. 
E., Olson, and Garcia, Chem- 
ical Composition Tropical Woods. 

Witt, Fire Retardant Doors, 1952. 

Wolfe, Part Time Drying. 1952, 
no. 

Wood. Testing Doors for Stability 
and Strength. 1952. II, no. 

Worth, Utilizing Wood Prefabri- 
cated Buildings. 1955. no. 
25-A 

Wright, See Lindgren, 

Wylie, Lumber Grades and Sizes and 
Product Yield. 1954. IV, no. 176 


Yale, Wood Versus Substitutes. 1954. 
IV, no. 24-A 

Yavorsky, Electronic Wood Gluing. 
1951 Proc. 285 

Yavorsky, Radio Frequency Burning 
Glue Joints. 1952. II, no. 

Yavorsky, Effects Moisture Con- 
tent and Machining Gluing 

Strain Distribution Maple Glue Block 

Yavorsky, M., Cunningham, and 
Joints. 1955. no. 306 


Northern White Pine. 1953. 

Zabel, Preservative Tolerance 
No. 166 

Hardboard with Protein Adhesives. 
IV, no. 422 

Zobel, Genetic Approach for Improvin; 
Southern Pine. 1952. II, no. 
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Abstracts From Current World Literature 


Waste Utilization 


Heaps, How sawmill chips are 
handled Ocean Falls. Paper Trade 
139 (20): 24-6 (May 16, 1955). 

Screened Douglas-fir chips from sawmill 
and plywood waste produced the Fraser 
Mills plant Canadian Western Lumber 
Co. are loaded into hulks and towed 
Ocean Falls, B.C., 350 miles north, where 
they are unloaded approximately 1400 feet 
from the kraft mill digester bins. derrick 
with 6-cu.-yard capacity chip bucket lifts 
the chips from the hulks and dumps them 
into steel-lined hopper the wharf; 
from here they are conveyed pneumatic 
system either the mill bins open 
storage pile where they may reclaimed 
needed. For the return trip Fraser 
Mills the hulks are loaded with high-grade 
logs. present blend approximately 
50% Douglas-fir chips and 50% chips from 
hemlock and other species used; 
hoped that 70% Douglas-fir 
eventually reached. Arching and packing 
together solid masses the Douglas-fir 
chips the conveyor system were overcome 
constructional improvements; the system 
now operating satisfactorily. [Bul. Pap. 
Chem. 25, No. 


Kozmal, Fluidization waste wood 
industry. Paliva 34, 250-1 (1954). 

The pyrolysis sawdust, and sulfate 
black liquor residue, the reduction 
and the oxycellulose proc- 


esses are discussed. [Chem. Abs. 49, 
No. 13] 


Wood Chemistry 


Kalnins, and Ozols, Semicon- 
tinuous method dry distillation ver- 
tical retorts. Voprosy Lesokhim. Khim. 
Drevesiny, Trudy Inst. Lesokhoz. Problem, 
Akad. Nauk. Latv. 3-17 (1953). 


substituting internal for the external 
heating used with vertical retorts wood 
distillation, the anticipated increases effi- 
ciency and productivity were realized, 
but the cost for fuel was excessive and 
conditions the condensing system were 
unsatisfactory. Heat losses indicated that 
these two defects might remedied 


converting the batch process into semi- 
continuous operation. This was attained 
operating block four retorts with 
common, combined fire box, the heat direc- 
tion from which was periodically varied, 
means rotating commutator and 
series valves, that the four steps, 
drying, heating, destructive distillation, and 
cooling followed discharge and recharge, 
were proceeding all four retorts, but 
different stage each retort. The pilot 
plant, addition the block-of-four ver- 
tical retorts with combined fire box and 
commutator, contained scrubbers, cooling 
devices, condensing system, ventilator, and 
recuperator. The normal time for working 
cycle was four hours. Comparison the 
results from the two types pilot plant 
with results from externally heated 
Minsk retort showed that the block-of-four 
retorts with combined fire box 
times efficient the retort with in- 
ternal heating, and 2.3 times efficient 
Minsk retort operating under optimum 
conditions. the block-of-four retorts with 
combined fire box, less heat-resistant steel 
for the recuperator; dimensions 
the condensing system are smaller; less 
cooling water needed; and larger range 
fully. [Chem. Abs. 49, No. 


Chemical Debarking 


Berntsen, Carl Some results chemi- 
cal debarking Sitka spruce, western 
hemlock, and red alder. Dept. Agr., 
Forest Service, Pacific Northwest Forest 
and Range Expt. Sta. Research Note no. 
104. (Sept., 1954). 

Tests the chemical debarking the 
three species with sodium arsenite, sodium 
monochloroacetate, borate, chlorate borate, 
and mixture 2,4-D and 2,4,5-T are re- 
ported. Sodium arsenite, when painted 
sap-peeled girdle spruce and hemlock 
during the growing season, loosened the 
bark sufficiently allow peeling large 
sections the following year. Increased break- 
age treated trees during falling may 
some concern, however. The other chem- 
icals showed little effect, and con- 
tinued tests the form used seemed un- 
warranted. Red alder bark showed the least 


The preparation abstracts from world literature many languages highly 


specialized and costly that the Forest Products Research Society has abstractin 


Service 


its own. For the abstracts this issue the JOURNAL the Society indebted 
the respective abstract journals indicated, from which they have been selected with the 
permission the editors. Readers wishing information addition that given 
these abstracts should consult the original articles referred to. Copies additional 
information can not supplied FPRS the abstract journal. The journals from 
which abstracts are published this issue are follows: 

BULLETIN THE INSTITUTE PAPER CHEMISTRY, published monthly 
Appleton, Wisconsin the Institute Paper Chemistry, subscription price $25 per 
year. This Bulletin publishes over 3,600 abstracts per year subjects interest manu- 
facturers pulp, paper, fiber board and allied products. 

CHEMICAL ABSTRACTS, semimonthly the American Chemical Society, 
Executive Office—1155 Sixteenth Street, NW, Washington C., price 
$60 per year plus postage. This abstract journal publishes many thousands abstracts 
annually with broad coverage world literature the entire field chemistry and 
allied subjects. 

FORESTRY ABSTRACTS, published quarterly Commonwealth Agricultural Bureaux, 
Farnham, Royal, England, subscription price $8.40 per year. The abstracts are prepared 
the Commonwealth Forestry Bureau, Oxford, England, and include Forest Products 
and Utilization section. This section contains about 1,200 titles and abstracts per year from 
literature some languages, covers all aspects forest utilization. 

TECHNICAL BULLETIN THE FURNITURE DEVELOPMENT COUNCIL 
published bimonthly the Council Adelphi Terrace, London England. 
The Technical Bulletin publishes hundreds abstracts and reviews from world literature 


annually, relating the various phases the furniture manufacturing industry. Subscrip- 
tion price per year. 


FOREST PRODUCTS JOURNAL 


response chemical treatment despite the 
several types treatment used. Prospects 
for successful chemical debarking spruce 
and hemlock using sodium arsenite seem 
encouraging, and techniques make the 
bark slough off before during logging 
merit further investigation. Meanwhile, the 
sodium arsenite treatment may have limited 
application facilitating manual bark re- 
moval and thereby extending the sap-peel- 
season. [Bul. Pap. Chem. 25, No. 


Insect Damage 


Schmidt, Forms termite attack 
plywood, chipboards and fibreboards. 
Holz Roh-u. Werkstoff (2), 1954 
(44-6). 

Describes the methods attack and the 
appearance damage done Reticuli- 
termes Beech plywood (Kaurit glue with 
blood albumen), chipboards (Spruce chips 
with urea-resin glue), and 
boards. Full protection (coating and deep 
with phenol-formaldehyde 
resin glues with repellents recom- 
mended. [For. Abs. 16, No. 


Forest Genetics 


Lannan, Jr. Industry’s part forest 
genetics. Tapp: (4): 146-8A (April, 
1955). 

The author discusses the significance 
forest genetics with emphasis the possi- 
bility obtaining certain 
sults. The support industry stressed 
speed research and develop early an- 
some problems. Custom growing 
seedlings from seed collected from 
‘superior trees listed example 
what forest genetics can accomplish. [Bul. 
Pap. Chem. 25, No. 


Wood Supply 


Allen, Conservation practices 
connection with wood procurement. Tappi 
(4): (April, 1955). 

The author reviews the efforts and ac- 
complishments the southern pulp and 
paper industry for bettering the source 
supply their raw material and insuring 
its existence over the years come. com- 
parison the surveys made the 
Forest Service and repeated 
the period from 1947 1953 shows that 
there approximately much timber 
volume growing South Carolina, Georgia, 
and Florida today there was the mid- 
thirties, despite the tremendous growth and 
expansion the pulp and paper industry 
and the enormous drain imposed the 
lumber industry during the war years and 
postwar building boom. Pap. Chem. 
25, No. 


Godwin, Gordon. How are you fixed 
for wood? Pulp Paper Mag. Can. (4): 
115-16, 118, 121 (March, 1955). 

The author summarizes the present situa- 
tion concerning the present and future sup- 
ply wood for the Canadian pulp and 
paper industry. The industry uses 22% 
all the wood taken from the forests each 
year. has been established that present 
cutting rates there sufficient supply 
run the pulp and paper industry 
forever, and except for white and red pine, 
last all the forest industries forever. The 
work the industry providing protec- 
tion from fire and insects, finding uses for 
waste products, regeneration, and providing 
more and better trees reviewed. 
Pap. Chem. 25, No. 
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providing future. There 
The small company would well 
investigate and proceed develop 
data from any 
sources: (1) the wealth funda- 
mental research results already avail- 
able printed form; (2) sales repre- 
sentatives suppliers, their catalogs 
and bulletins; (3) trade 
sional organizations; (4) the Forest 
Products Research Society; (5) gov- 
ernment research organizations such 
the Forest Service, Department 
Commerce, Bureau Census; (6) 
Small Business Administration; (7) 
colleges; (8) trade magazines and 
books; and (9) the independent lab- 
oratory 

The magnitude research the 
the General Electric Co. said 
luncheon address. Speaking 
Industrial Research View 
the Advancing Field 
Fick said that the 1955 rate ex- 
penditure for research was $4.2 billion. 
Fick estimated the number scientists 
between 180 225 thousand, 
and stated that 2,845 out 300,000 
plants have research departments. 
E., for example, has 600,000 square 
feet laboratory floor space, and 


1,600 persons working 
said. 


Mid-South Section, November 


Memphis, Tenn., forest products 
researchers concentrated utilization 
hardwoods and merchandising. 

Copeland, Wood Procurement 
Manager, Masonite Corp., Laurel, 
Miss., said, year 1955 has seen 
amazing advances the field hard- 
board waste utilization. company 
feels that are only the threshold 
developments that will revolutionize 
the economics all branches our 
industry. the veneer industry, 
50% the original log potentially 
recoverable for chip wood. Today 
many veneer plants have brought waste 
recovery total 40% the log.” 

James Welsh, Welsh Plywood 
Corp., Memphis, Tenn., speaking 
the need for greater merchandising 
the lumber industry, de-emphasized the 
role more advertising favor 
greater program enable the 150 
million people our nation 
chase wood readily, usable form, 
reasonable price, and one that will 
not shrouded mystery. Portable 
tools, love the 
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have risen from volume mil- 
lion 1948 $95 million 1953 
and created vast new market. Welsh 
also recommended improvements along 
the lines (1) dispelling ignorance 
within the wood industry about the 
size markets, (2) removing mystery 
surrounding consumer 
sumer grading standards, and (3) 
along with more point-of-sale and self- 
service. 
tinued, “the whole objective mer- 
chandising make easier for 
people buy.” 

‘Stanley Horn, Editor Southern 
Lumberman and dinner speaker the 
Memphis meeting, reviewed the role 
research forest products progress 
over the past several decades. Noting 
great improvement processes and 
products, cautioned against defeat- 
ism and urged continual application 
fundamental research toward new uses 
for wood. “We are the threshold 
concluded. 


Northern California Section, 
October 


Antioch, Calif., the heart 
the western pine and redwood indus- 
tries, FPRS men continued the same 
vein. 

Lindberg, Fiberboard Prod- 
ucts Inc., emphasized the economics 
waste wood utilization. “In the past 
few years, due new and better chip- 
pers and barkers, the lumber mill 
waste wood usage our firm has in- 
creased from 30% 75% our 
total raw material requirements. 
interesting note reports from saw- 
mills operating debarkers which indi- 
cate increases lumber production 
10%, higher grade recovery, 
and substantial savings saw life and 
mill 


Ohio Valley Section, 
October 13-14 


Louisville, shift toward con- 
centration the wood industry 
larger firms the next years was 
predicted Dosker, president 
Gamble Brothers, Inc. Board lum- 
ber will by-product fiber op- 
erations, causing this greater concen- 
tration, according Dosker. 
pointed out that such concentration 
will result better quality products 
stable prices. 

New wood products will devel- 
oped through research and thus 
crease wood use—a factor not taken 
into account the Stanford Report, 


asserted Dosker, who moderated 
panel discussion the Stanford Re- 
search Institute Report. Increased funds 
for forest products research are essen- 
tial for growth the industry, how- 
ever. The pulp and paper industry, 
which accounted for four-fifths 
money spent for forest 
search 1953, has doubled size 
meeting its problems through 
search, was pointed out. 

Chipcore has given the wood-using 
industry new weapon work with 
retaining present markets and re- 
gaining lost ones, Carl Seng, Produc- 
tion Manager Jasper Desk Co., 
Jasper, Ind., told the Ohio Valley 
meeting. Describing problems his firm 
has overcome using chipcore, Seng 
called for the industry exchange 
knowledge and ideas all 
lems through organizations such 
FPRS. “The entire industry will pro- 
said, “if correct the past 
mistake keeping our doors and win- 
dows locked other firms the same 


Florida—Georgia—Alabama Section, 
Nov. and 


And the deep south, Gaines- 
ville, Florida, Forest Products Re- 
searchers had this conclude: 

Educating consumers the value 
properly treated lumber the key 
the greatest development not 
only the wood preserving industry but 
the lumber industry well, according 
Dantzler Lumber and Export Co., 
Jacksonville, Fla. 
that extended use properly treated 
wood will play major role recap- 
turing appreciable percentage 
business which has been lost non- 
wood substitutes. One the most be- 
devilling claims substitutes dura- 
bility, pointed out, and the wood 
industry must assume that the con- 
sumer willing pay reasonable 
price for product that will insure 
improved durability. 

The recent rapid development 
comparatively small, independent treat- 
ing plants will result integrated 
force meet the problem distribu- 
tion the preserving industry—a 
problem which has long been one 
revolving plants, serv- 
ing the light construction industry, 
have the greatest market potential 
the history the preserving industry, 
Boehm told the group. the prospec- 
tive growth these plants continues. 
added, the public will certainly 
accommodate them with 
demand for properly treated products 

tary Southeastern Pine Marketing 
Institute, told the 
that lost markets can and will 
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recaptured establishing quality 
standards wood products and con- 
vincing buyers that good lumber 
worth its price. Hammerle pointed out 
that Southern pine producers could 
assure the future their business and 
the permanence their markets 
organizing the marketing group. 
Organization will assure consistent per- 
formance product quality and de- 
pendability, Hammerle said, and the 
merchandising effort needed create 
increased demand highly competi- 
tive market. 


Barking Discussed 
Pacific Northwest Section 

Log barking equipment was fea- 
tured topic the fall meeting the 
Pacific Northwest Section Oct. 
Vancouver, Section Secretary- 
Treasurer Wellwood furnished 
the following report the meeting 
the FPRS Executive 
Attendance 
meeting included 
members and 

The first day was 
five plants, 
trate the principal 
types sawmill log 
barkers use the 

area. These included 
the. Hansel spinning 
Eburne Saw Mills Division, Canadian 
Forest Products Ltd.; Bellingham 
barker, Bridge Lumber 
Simons rotary-head barker, Canadian 
White Pine Division, MacMiilan and 
Bloedel Ltd.; Hansel oscillating barker, 
Alaska Pine Division, Alaska Pine 
and Cellulose Ltd.; and Nicholson 
Pacific Pine 
Co., Ltd. 

The dinner speaker was 
Edgett, Assistant Sales Manager, Sea- 
board Lumber Sales Co., Ltd. dis- 
cussed the problems exporting lum- 
ber from great distance into the large 
United Kingdom markets, competi- 
tion with Baltic timber manufactured 
nearby. The market has gone 
through wartime controls, 
post-war restrictions purchase and 
use, and has eventually been freed 
controls. The customer been 
schooled economy timber 
shortage and the desirability using 
substitute materials wherever possible. 
addition these handicaps, there 
are many unrealistic restrictions the 
use wood building. The problem 
one education and demonstration, 
and meeting exacting standards 
manufacture. 

Factors affecting the selection 
sawmill log barker were discussed 
morning panel the second day. 
This discussion being edited for 


Wellwood 
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later publication the JouRNAL. The 
panel agreed that barking reduced saw 
costs, and increased overrun un- 
determined but small amount. Grade 
recovery was improved and pollution 
not yet problem. Mill output 
improved, and the mill cleaner. Each 
mill has its own problems consider 
selecting satisfactory log barker. 

During the afternoon technical ses- 
sion, three papers were presented. Don 
Burnet, Safety Engineer, Pilot Rock 
(Ore.) Lumber Co., discussed 
Application Statistical Quality Con- 
trol the Data originated 
from studies conducted the Oregon 
Forest Products Laboratory several 
small mills. Thicknesses five boards 
from the headsaw were measured daily 
each mill, five fixed places 
the board. Control limits 
selected experience since there 
standard exact thickness for 
green boards. The speaker illustrated 
the value the measurements re- 
ducing the average oversize 
ness and the spread range about 
the desired green thickness. 

Zeigler, General Manager, 
Western Nu-Ply Corp., South Bend, 
Wash., spoke Mod- 
ern Approach Wood This 
panel, developed the Elmendorf 
Research Laboratories, consists 
fiber hardboard core, overlaid with 
1/64-inch green veneer faces. The 
panel face smooth comes from 
the press and buffed with fine grit 
paper give surface that easily 
finished. can punched, die cut, 
drilled, and glued much 
board. Average specific gravity 0.95, 
pendicular veneer grain and 3,750 
psi parallel veneer grain. 

The final paper was 
Corder, Mechanical Engineer, Oregon 
Forest Products Laboratory, Corvallis. 
The speaker described the system de- 
veloped the Oregon laboratory for 
this type drying where the particles 
are conveyed air stream and 
simultaneously dried. Moisture 
moved cyclone. Contact the 
particles with the heat source short 
(1-10 sec.) and the temperature high 
(1,500° F.) The same general prin- 
ciple used dry starch, coal, lignite, 
Presto-log material, and some extent 
material for particle board plants. In- 
terest being shown pre-drying 
wet fuels (i.e. bark, hog fuel). 

film was shown English 
bandsaw mill designed for cutting 
small logs, following which Section 
Vice-Chairman John Stillinger pre- 


FOREST PRODUCTS JOURNAL 


sided short business meeting. 
Membership Chairman Earl 
Carthy reported current Section mem- 
bership 444, and other Section 
affairs were discussed. 


New Officers Elected 
Seven FPRS Sections 


Seven FPRS Sections announced the 
election new officers 
during the fall 1955. The thirty- 
five newly elected are: 


Mid-South Section 


Chairman, Robert Boehm, Direc- 
tor Research, Masonite Corp., 
Laurel, Miss.; Vice-Chairman, 
Fisher, Jr., Southern Lumber Co. War- 
ren, Sec.-Treas., John Wells, 
Wells Furniture Mfg. Co., Laurel, 
Miss.; Trustees: Bovay, Jr., 
Consulting Engineer, Houston; Mark 
Lehrbas, Southern Forest Experi- 
ment Station, New Orleans; Arthur 
Nelson, The Flintkote Co., 
Meridian, Miss. 


Section 


Chairman, John Colucci, Jr., South- 
ern Box Lumber Co., Wilmington, 


Ohio Valley Section 


Chairman, Carl Seng, Production 
Jasper Desk Co., Jasper, Ind.; 
Vice-Chairman, Elliott, Standard 
Dry Kiln Co., Indianapolis; Sec., Lee 
Eberhardt, Bauer Bros. Co., Spring- 
field, Ohio; Treas., Paul Fenn, Tell 
City Chair Co., Tell City, Ind.; Trus- 
tees: Sterling Durst, Gamble Bros., 
Louisville, Ky.; Wilson, Wilson 
Brothers, Indianapolis. 


Midwest Section 

Chairman, Fitzpatrick, Presi- 
dent, Fitzpatrick Lbr. Co., Madi- 
son; Vice-Chairman, Allegretti, 
Masonite Corp., Chicago; Sec., 
Bensend, Dept. Forestry, Iowa State 
College, Ames; Kluen- 
der, Railway System, Chi- 
cago; Trustees: Caresio, Masonite 
Corp., Chicago; Gill, Jr., Carr, 
Adams Collier, Co., Dubuque; 
Lab. 


Section 


Chairman, Prof. Huffman, 
School Forestry, Univ. Florida, 
Gainesville; Vice-Chairman, 
Georgia, Athens; Sec.-Treas., 
Rand, Florida Furniture Industries, 
Inc., Palatka; Past Chairman, 
Richards, Forestry Dept., Ala. Polytec. 
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Inst., Auburn; Trustees: 
Anderson, 3630 Peachtree Road, At- 
lanta, E.; McConnell, Pres., 
Coosa Charcoal Co., Birmingham, 
Ala.; Brice, Brice Lbr. Co., 
Archer, Julian McGowan, 
Smith Lbr. Co., Chapman, Ala. 


Upper Mississippi Valley Section 

Chairman, Howard Olson, Chap- 
man Chemical Co., St. Paul, Minn.; 
Vice-Chairman, Henry 
Mosinee Paper Mills Co., Mosinee, 
Wis.; Sec., Wallin, School 
Forestry, Minnesota, St. Paul; 
Treas., Lane, Forest Utilization 
Div., Northern Lakes Forest Research 
Center, Wausau, Wis. 


Great Lakes Section 


Chairman, Preston, Head, 
Dept. Wood Technology, 
Michigan; 1st Vice-Chairman, 
Garlick, Protection Products Mfg. 
man, Fred Atkinson, Perkins Glue Co., 
Grand Rapids; Sec., Tamminga, 
P., Hekman Furniture Co., Grand 
Co., Grand Rapids. 


TECHNICAL COUNSEL 


full staff specialists with years experience 
and complete laboratory facilities, ready assist 
every way. 


ENGINEERING SERVICE 


experienced engineering department help 
planning, designing and installing new 
pressure-treating plants; modernizing old plants; 
selecting equipment meet your specific needs. 


WOODTOX Penta Preservative and 


Water Repellent 


clear, clean, non-staining treatment combining 
advantages Penta plus resistance against 
swelling, warping, shrinking and other moisture 
damage. Meets NWMA and Western Pine 


1956 Wood Award 
(Continued from page 


presented the FPRS 10th Na- 
tional Meeting Asheville, C., 
June 

The awards this year will con- 
fined graduate students working 
toward Master’s degrees. 
The first place winner will receive 
$350 and second place, $150. The first 
place winner will also encouraged 
present his paper the Asheville 
meeting. 

Subjects for entries may any 
which make fundamental practical 
contribution the industry research, 
development, production, utilization, 
marketing. Papers should based 
research projects completed after 
May 1955, and prior May 
1956. 

Notice entry should 
mitted the earliest possible date 
the Executive Office the Forest 
Products Research Society, Box 2010, 
University Station, Madison Wis. 
Tentative titles should received 
this office not later than April 15. 
Administrator the award the 
Committee, 


chairmanned Dr. Alexis Panshin, 
Head, Department Forest Products, 
Michigan State University, Lansing, 
Mich. 

Wood and Wood Products Award 
winners recent years have included 
men who have risen prominent 
positions the wood industry. Among 
these are: Nicholas re- 
cently named Director Research 
Teco; Charles Morschauser the 
Teco staff; Preston, Head, De- 
partment Wood Technology, School 
Natural Resources, Michigan; 
and most recently, Ben Jayne, staff, 
Yale University School Forestry. 


National Adhesives Gives 
FPRS Memberships for Christmas 


Eleven persons received Christmas 
gift memberships FPRS for 1956 
through the courtesy National Ad- 
hesives Division National Starch 
Products Inc. They were notified 
the gift greeting card reading: 
fitting observe the Yule- 
tide Season, drawing this year peace 
and prosperity close and looking 
ahead prosperous New Year, that 
the National Adhesives Company, 
appreciation its enjoyable associa- 
tion with your company, has entered 
your name 1956 member the 
Forest Products Research Society. Mem- 


WOOD 
PRESERVATIVES 


Most satisfactory and permanent all wood 
preservatives against decay, fungi, termites and 


other wood boring insects. 


NOXTANE SAP STAIN CONTROL 


Most effective, safe and economical treatment 
made for protection against sap stain fungi. 
Leaves wood bright and clear. Quick solubility, 
dustless, non-irritating. Won’t damage metal 
equipment. 


EQUIPMENT 


Exclusive national sales agents for 


Assoc. preservative standards. 


Efurd Machine Welding Com- 
any, builders Hurricane 
ebarkers, Peelers, Framers, 

Incisors, Trams, etc. 


Whatever your problem the protection and preser- 
vation forest products, this where you can 
always get the right answers quick! Write phone. 


WOOD TREATING CHEMICALS CO. 


5137 Southwest Avenue 


St. 10, Missouri 
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bership will entitle you all attend- 
ant benefits, including the highly re- 
garded monthly ‘Forest Products 
Journal’.” 

Receiving the memberships were: 
Chuck Crawford, Daystrom Furniture 
Co., Alma, C.; Mel Kayne, York 
Plastics Products, Brooklyn; Tracy 
Hitchner, Century Furniture Co., Hick- 
ory, C.; William Martin, Wiscon- 
sin Door Co. J., Newark, J.; 
Michael Berger, Artcraft Sink Top, 
Springfield Gardens, Y.; Stanley 
Biskup, Brody Seating Co., Chi- 
cago; Norman Thule, Lloyd Mfg. Co., 
Menomonee, Mich.; Mr. Clark, Gluck 
Bros., Morristown, Tenn.; Tomp- 
kins, National Homes Corp., Horse- 
heads, Y.; Bull, The Stanley 
Corp., Stanley, Wis.; and Henry Pet- 
tus, Southern Wire Iron Works, 
Atlanta, Ga. 


Join Program Give 
Summer Jobs Students 


Wood-using firms are urged par- 
ticipate the FPRS Summer Employ- 
ment Service offering summer jobs 
forestry and wood technology stu- 
dents. Firms are now being contacted 
through regional representatives the 
Employment Committee, according 
Newell Norton, chairman. Those 
wishing participate may also write 
their regional representative, listed 
below. 

Through the service, the student 
furnished the names firms cooperat- 
ing the program, with the student 
then assuming the responsibility for 
obtaining his own summer job. For- 
estry schools throughout the country 
have been contacted through em- 
ployment representative, 
designate February 1956, whether 
his school wants utilize the service. 

Committee members are: Harvey 
Smith, Box 245, Berkeley 
Calif.; Prof. Wackerman, Duke 
University, Box 4744, Duke Station, 
Durham, C.; Dr. Frank Kau- 
fert, School Forestry, Minne- 
sota, St. Paul; Richard Petterson, 
Wash.; Dr. Martell, Dept. 
Forestry, Purdue University, Lafayette, 
Ind.; Behr, Chapman Chemical 
Co., Mallory Station, Box 3158, Mem- 
phis, Tenn.; and Chairman, Newell 
Norton, School Forestry, Penn State 
University, University Park, Pa. 


Koch Research Conducted 
Washington College 


The article Peter Koch 
Analysis the Lumber Planing 
Process: Part the August 
PRODUCTS JOURNAL should have cred- 
ited the College Forestry, Univer- 
sity Washington, Seattle, the site 
Koch’s research. The article was 
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based dissertation submitted 
partial fulfillment the requirements 
for Ph.D. degree the Washington 
College. 


INDUSTRY NEWS 


Bodine Gives 
1956 Outlook for Lumber 

The lumber outlook for 1956 
optimistic when all the factors that 
make for prosperity and high level 
business activity are considered col- 
lectively and individually, according 
Leo Bodine, executive vice-presi- 
dent National Lumber Manufac- 
turers Assoc. 

Lumber production 1955 esti- 
mated 38.5 billion board feet, per 
cent above 1954 and the highest since 
1916. continuation high produc- 
tion and use 1956 predicated, 
among other things, its being 
election year which the Administra- 
keep construction high level. 

Estimates the Bureau Labor 
Statistics and NLMA are for approxi- 
mately 1.2 million housing starts next 
year, which could mean market for 
some billion board feet lumber. 
Cost all new construction 1956 
predicted $44.1 billion, per 
cent over the record $41.8 billion esti- 
mated for this year. 

Commercial and religious building 
are among non-residential construction 
classes expected register increase 
over 1955. The trend suburban 
living spurring the shopping center 
boom, which means new lumber mar- 
kets several different fronts. Engi- 
neered timber construction featuring 
solid and glued laminated members 
proving increasingly popular for 
churches, schools, supermarkets, fac- 
tories, and other one- 
structures. the residential building 
scene, wood continues the most ad- 
vantageous material contemporary 
homes. 

Other factors influencing lumber 
prospects for the coming year include: 
the continually growing number 
do-it-yourself enthusiasts; the higher 
minimum wage going into effect 
March which may force some mar- 
ginal operators out business; in- 
creased military lumber purchases 
the Corps Engineers, expected 
total 510 million board feet; and less 
being spent for farm building and 
maintenance work, with farm income 
down. Lumber has always been the 
most popular building material among 
farmers, however, and with farm in- 
come off, economy will give 
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ever greater edge farm build- 
ing plans. 

Bolstering the general confidence 
business and industry are the 
prospects balanced budget and 
tax reduction the near future. 
sum, there appears just cause for op- 
timism about the future and the year 
ahead for the lumber industry, Bodine 
concludes. 


Tone Optimism Indicated 
Timber Resources Review 


Encouraging gains the country’s 
timber supplies are indicated the 
findings year review recently 
released preliminary draft form 
the Forest Service. The first 
official report the Timber Resource 
Review was given Richard Mc- 
Ardle, Forest Service Chief, the 
annual meeting the Society 
American Foresters. The nine-chapter 
report now being reviewed state 
and private cooperators 

Highlights the report, which jus- 
tify tone optimism, indicate that 
total 489 million acres com- 
mercial forest land available for 
meeting timber needs, increase 
million acres since 1945. The in- 
crease accounted for the inclusion 
data for coastal Alaska, more accu- 
rate estimates, and reversion farm 
land commercial forest. The figure 
does not include interior Alaska, which 
has commercial forest area equal 
Oregon and Washington and per 
cent much sawtimber. 

Timber growth per cent 
since 1944 and, even more signifi- 
cantly, the East overall growth in- 
creased per cent. Growth saw- 
timber now only per cent short 
consumption, improvement over 
1945 when growth fell per cent 
below the cut. Considering the country 
whole, overall growth wood 
exceeds the present cut about 
per cent. 

The Review estimates future timber 
population 275 million the year 
2000. minimum estimate timber 
demand that year per cent 
higher than 1952. more optimistic 
estimate, based the assumption that 
wood will continue hold its present 
place the economy, places the de- 
mand 105 per cent above 1952. 

The four best possibilities for per- 
manently adding timber supplies, 
the studies show, are: reducing the 
non salvaged mortality loss bil- 
lion board feet annually—four-fifths 
which due insects and disease; 
capturing most the billion board 
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feet annual sawtimber growth poten- 
tial from the million plantable 
acres; improving stocking the one- 
fourth the commercial forest land 
which medium poorly stocked; 
and obtaining sufficiently prompt and 
adequate restocking cutover areas 
maintain their productivity. 


NLMA Elects Officers, 
Plans 1956 Activities 


Kellogg, Alexandria, La., 
was elected president the National 
Lumber Manufacturers Assoc. the 
annual meeting November. suc- 
ceeded Judd Greenman, who became 
NLMA board chairman. Walter 
Leuthold, Deer Park, Wash., was 
named first vice- 

New committee chairmen elected 
were: McHugh, public relations; 


and Nickey, Jr., foreign trade. 
the building trades 
committee. 

directors voted funds ex- 
pand the association’s technical assist- 
ance builders, architects, and engi- 
neers. They authorized preparation 
mended framing and construction de- 
tails, for use carpenters and building 
foremen, and publishing additional 
data the cost wood construction 
vs. other building methods, for use 
architects and engineers. 

Special exhibits the meeting 
and its research affiliate, Tim- 
ber Engineering Co., showed examples 
new and improved wood products 
which research developing. 


Complete Line Laminating Gluing Equipment 


Black Brothers manufacture complete line laminating and 
gluing equipment nationally recognized superiority. Illust- 
rated above No. 22-D resilient roll, ball bearing glue spreader 
equipped with water cooled doctor rolls optional extra for 
use with quick setting glues. Gluing rolls are deeply covered 
with fine synthetic rubber, and are specially grooved control 
the amount resins deposited and conform irregularities 
the veneer. Accurate, heavy duty ball bearings are sealed 
keep lubricants in, and dirt and glue out. Black’s 22-D Spreader 
for resins, casein, and other cold glues unmatched speed, 
economy, accuracy, cleanliness and quality production. Write 


for details 
Black line. 


let send you catalog the complete 


PROFESSIONAL CARD 


RAMBO 
INDUSTRIAL PLANT ENGINEER 
Specialist 
Furniture Woodworking Plants 
Sawmills, Veneer Plants 


Paper Mill Wood Rooms 
Hard Board Plants Wood 
Preserving Plants 
Design, Supervision Construction 
Reports Surveys 


Loyalty Portland Ore. 


were demonstrated new products 
the future. made com- 
bining wood excelsior with cement, 
producing efficient building block 
with wood’s natural insulating values 
and the known qualities concrete. 

Equipment was shown for ultrasonic 
testing wood, which may lead 
automatic stress grading lumber. 
The sound waves, effect, x-ray the 
wood and reveal any internal defects. 
Ultrasonics also may 
application measuring the smooth- 
ness furniture surfaces and testing 
glue lines. 


Teco Building Pilot Plant 
For Particle Board Development 


The nation’s first pilot plant for 
development wood particle boards, 
using the advanced techniques 
European manufacturers, will con- 
structed the Timber Engineering Co. 
laboratory, Washington, The 
pilot plant part $200,000 ex- 
pansion program, the fifth and largest 
since Teco’s establishment 1943. 

Information European manufac- 
turing techniques was gathered two 
Teco’s top technologists, who trav- 
eled 18,000 miles and conferred with 
representatives more than 100 
wood-using firms and laboratories 
European countries. Results this 
survey prompted the new pilot plant, 
which will enable Teco apply Euro- 
pean techniques American produc- 
tion methods and raw materials. Carl 
dent, will head the particle board 
development. 

Flexibility will feature the 
pilot plant, being equipped produce 
particle boards from all kinds raw 
material branches, slabs, edgings, 
chips, and trimmings. Its flaker will 
produce the European “educated” 
flake, i.e., engineered and precision cut 
wood particles for specific types 
board, while versatile glue mixer will 
turn out proper binders. 

The pilot plant will have auto- 
matic spreader and special hot press 
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single-layer homogeneous boards, 
well into sandwich type boards, 
all feasible thicknesses and densities. 
facility improving the particle 
boards present manufacturers, and 
helping future producers avoid costly 
pitfalls developing boards. 


NAMES THE NEWS 


Society American Foresters 
Elects New Officers and Fellows 

DeWitt Nelson Sacramento, 
Calif. has been elected president 
the Society American Foresters for 
1956-57. Director the California 
Department Natural Resources, Nel- 
son previously served with the 
Forest Service for years. 

Dr. George 
Garratt, dean the 
Yale University 
School Forestry 
and former FPRS 
President, was elect- 
vice-president 
SAF. Dean Garratt 
has been forestry 
education for the 
hav- 

ing been associated 
with Michigan State and the Univer- 
sity the South before joining the 
Yale faculty. 

Four FPRS members were among 
nine elected the SAF Coun- 
They were: Coulter, Florida 
State Forester; Goddard, secre- 
tary Pennsylvania Department 
Forests and Waters; Fontanna, 
Natural Resources; and Vaux, 
Forestry. 

Among those elected the grade 
Fellow for outstanding achievement 
forestry were: Dean Fontanna; Dr. 
Products Laboratory; Dr. Kau- 
fert, FPRS National Vice-President 
and director Minnesota 
School Forestry; and Mark- 
worth, dean Washington 
College Forestry. 


Garratt 


Anderson Retires After 
Years Forest Service 


Announcement was made recently 


chief, Forest Utilization Service, Inter- 
mountain Forest and Range Experi- 
ment Station. charter member 
FPRS, Anderson widely known for 
his work wood technology and tim- 
ber utilization. 

Anderson joined the Forest Service 
1920 after graduating from Michi- 
gan State College. Beginning 
ranger, later served forest ex- 
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RESEARCH LAB Timber Company will appear when its current expansion 
program completed 1956. Second stories will added two buildings, providing 


7,000 square feet floor space. 


aminer, assistant forest supervisor, 
specialist forest products research, 
chief wildlife management, and 
most recently liaison between the 
Forest Products Laboratory and the 
Rocky Mountain timber industries. 

Author numerous publications 
logging utilization, Anderson 
worked with the War Production 
Board during World War facili- 
tating timber production. 


Col. William Greeley, 
Former USFS Chief, Dies 


Col. William Greeley, 76, died 
November Port Gamble, Wash. 
Service from and more re- 
cently, for years had been secretary- 
manager West Coast Lumbermen’s 
Assoc. the time his death was 
vice-president WCLA. 

During World War Col. Greeley 
was chief the forest section AEF 
forces France. past president 
the, Society American Foresters and 
chairman the board American 
Forest Products Industries, Inc., was 
widely known and respected forestry 
and public service circles throughout 
the world. 


Everest, Marathon 
Board Chairman, Dies 


David Everest, 
Chairman the 
Board, Marathon 
Corp., Rothschild, 
Wis., died No- 
vember. Long inter- 
ested FPRS activ- 
ities, Mr. Everest was 
formerly his 
designated represent- 
ative the Society. 

Mr. Everest began his career the 
pulp and paper industry 1900, start- 
ing office boy with Bryant Paper 
Co. was general manager Mara- 
thon from was 
named board chairman. also served 


Everest 
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director several other paper, 
machinery, and fiberboard companies. 

Former president the American 
Forestry Assoc., Mr. Everest received 
the TAPPI Gold Medal Award 
1944. was vice-president In- 
stitute Paper Chemistry and former 
president the American Pulp and 
Paper Assoc. 


Teco Rishell, 
Poletika, and 


Carl Rishell, 
director research 
for National Lumber 


ciation and Timber 
Co. 
1943, has been 


dent Teco. Ap- 
pointed director research succeed 
Rishell was Nicholas Poletika, well- 
known wood technologist and 
ist wood utilization. Robert 
Blumenstein was named assistant direc- 
tor research and will continue 
laboratory manager. 


his new position, Rishell will 
direct Timber Engineering’s particle 
board development services and facil- 
ities. 

Poletika joined the Teco staff 
1948, after receiving Yale University’s 
first degree forestry and 
wood technology. 1948 Poletika was 
the first recipient the 
Award”, given Vance Publishing 
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Corp., publishers Woop AND Woop 
PRODUCTS magazine. His winning pa- 
per, New Method Studying the 
Elastic Behavior Wood,” was pub- 
lished the 1948 FPRS PROCEEDINGS, 
with the award being presented the 
FPRS National Meeting Chicago. 

member the Teco staff since 
the laboratory was opened, Blumen- 
stein initially was project manager 
the hardwood research program. 


SHORT COURSES 


Minnesota Offering Lumbermen’s 
Short Course Next Month 


Good practices building construc- 
tion and lumber yard salesmanship and 
management will featured the 
University Minnesota’s annual Lum- 


bermen’s Short Course, held Jan. 
through Feb. the School 
Forestry, St. Paul campus. The course 
sponsored the Independent Retail 
Lumber Dealers’ Assoc., Northwestern 
Lumbermen’s Assoc., Hoo-Hoo clubs 
the Twin Cities, and the University. 

Topics covered will include public 
speaking, blueprint reading, drafting, 
building cost estimating, 
ings, lumber yard management, and 
building products merchandising and 
use. Also included field trips 
manufacturing plants 
yards. 

The teaching staff will consist 
instructors from the Minnesota, 
the Small Homes Council, the Forest 
Products Laboratory industrial 
research laboratories. 

Further information can obtained 


PROFITABLE 


WAY DISPOSE OF® 


WASTE 
woo 


WILLIAMS 


BIG MARKET FOR GROUND WOOD. Chip board and many other ground 
wood products offer tremendous market for waste wood—but manufac- 
turers these products demand uniformity quality and size—require- 
ments that Williams hogs are fulfilling dozens plants. Whether the 
wood scrap you sell chips, sawdust flour, Williams will produce 
more, faster, with less labor, power and upkeep. 


BIG INCREASE HEAT VALUE. Wood waste for fuel yields more heat 
when hogged Williams for uniform, complete combustion. Unhogged 
wood restricts air flow, smothers the fire, burns unevenly, creates excessive 
smoke. Williams equipment also reduces handling costs much 75%! 
When hogged, one man can handle much three men can handle 


long, cumbersome pieces. 


WILLIAMS AUTOMATIC INSTALLATIONS EARN PHENOMENAL PROFITS 
when used for hogging and conveying wood waste boiler stoker—or 
for grinding, separating and packaging ground and sized wood. 


WILLIAMS PATENT CRUSHER PULVERIZER CO. 


CRUSHERS 
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SHREDDERS 
OLDEST AND LARGEST MANUFACTURER HAMMER MILLS THE WORLD 


Ninth St. 
St. Louis 6, Mo. 


— 


from the Short Course Office, Institute 
Agriculture, Minnesota, St. 
Paul 


New York College Schedules 
Two Industry Short Courses 


Instruction kiln drying and wood 
gluing will given two short 
courses offered the State University 
New York College Forestry 
Syracuse, Jan. through 28. 

The kiln drying course will 
information for solving individual air 
seasoning, kiln drying, moisture 
control problems. Students will dry 
full charge lumber the College 
kiln, attend lectures, discuss individual 
interests with College 
specialists, and attend clinic and 
open discussion drying problems. 

Subjects covered will include: struc- 
ture wood and its relation dry- 
ing; piling techniques; causes, effects, 
and controls staining; insects that 
attack lumber; importance proper 
drying gluing wood; types dry 
kilns and their construction; moisture 
meters; heat and humidity; circulation 
and ventilation; steam systems and 
their efficiency; types, uses, and calibra- 
tion kiln instruments; kiln troubles 
and how remedy them; drying 
veneers and plywoods; and plant stor- 
age and humidification. 

Gluing defects and their causes will 
emphasized the wood gluing 
course. The students will learn em- 
ploy production methods designed 
minimize manufacturing costs and pro- 
vide greater strength and durability 
properties the glued product. There 
will also intensive instruction the 
proper selection and use wood 
adhesives. 

The course will cover the structure 
and properties wood; selection and 
machining wood; principles glu- 
ing; wood adhesives and their charac- 
teristics; assembly gluing; cold and hot 
pressing techniques; radio frequency 
heating; testing bond strength and 
quality control gluing. 

Further information both courses 
may obtained from the Forest Utili- 
zation Dept., State College For- 
estry, Syracuse 10, 


Ottawa Laboratory Giving 
Lumber Seasoning Course 


Procedures for obtaining high qual- 
ity standards and reducing waste 
lumber drying will 
the eighth annual course lumber 
seasoning held the Forest 
Products Laboratories 
Ottawa, February The course 
will include discussions and demon- 
strations various seasoning methods. 

The main subjects covered 
are: air-seasoning, kiln-drying, high- 
temperature drying, vapor and solvent 
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Write for Illustrated Brochure 
WILLIAMS BUILDS A ° Hogging, Grinding and 


drying, chemical seasoning, dielectric 
heating, and infra-red heating. Me- 
chanical properties and cellular struc- 
ture wood, and decay and stain 
lumber will also discussed. The 
course will also include visits wood- 
working industries the Ottawa area. 

Applications should addressed 
the Superintendent, Ottawa Labora- 
tory, Forest Products Laboratories 
Canada, Ottawa, and should include 
name, position, and firm. There 
charge for the course. 


NEW 


Sandwich Panel 


sandwich construction 
panel combining 
tural strength and insulating proper- 
ties has been developed Haskelite 
Manufacturing Corp., Grand Rapids, 
Mich. The panel reported moisture- 
proof and corrosion-resistant. 


New Saw Teeth 


Saw teeth with improved quality 
and durability for head saws and 
edgers have been announced Pacific 
Saw Knife Co., 910 Stark, 
Portland, Ore. Called “Tiger Teeth’, 
the saw bits are made electronic 
process that impregnates the steel with 
chromium and puts hardened edge 
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the parent metal without plating 
any kind. 

The teeth reportedly not chip, 
fracture, break, and edges maintain 
sharpness and respond well sharp- 
ening. The Portland firm 
tipped saws and groovers. 


Glue Preparer Timer 


simple device save production 
time automatically turning the 
heat glue preparers any specified 
time now being manufactured 
Black Brothers, Mendota, The firm 
manufactures standard production sizes 
Hot Glue Preparers, from 21/ 
125 gallons, and now installing 
synchronous motor type unit, with 
magnetic contactor, for automatically 
turning the heat any predeter- 
mined time from hours. 


Accurate timing and dependable 
are reported assured the 
synchronous motor which has totally 
enclosed gear train and sealed-in lubri- 
cation. Requiring winding, the op- 
erator merely has set the pointer for 
the desired time. The larger pointer 
can turned either direction with- 
out damaging the instrument. 


PAT. APPLIED FOR 


CONTINUOUS 
MOISTURE 


New 
variable 
speed drive 


Sand flat work, mouldings and 
built-up pieces extra smooth, 


quick the OLIVER 


Gives 100% inspection moving veneer, core and 
dimensional stock, paper, fibreboard and related products. 
rejects any material the proper moisture 
Eliminates poor glue bonds, warpage, splits, dimensional 
change and other Dryer sched- 
ules may adjusted peak performance. production line 
machine, Laucks gives continuous and highly ac- 
curate control—permits safe speed-ups through entire produc- 
tion cycle. Write TODAY for free brochure. 


LAUCKS LABORATORIES INC. 
1201 Poplar Place Seattle 44, Washington 
LEADER WOOD TECHNOLOGY FOR YEARS 
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prevents wood 


Here’s most useful Flat and Moulding Sander that also sands 
built-up pieces 12” high table. variable speed drive 
gives belt speeds from 2000 6000 f.p.m. Slower belt speeds 
prevent “burning” wood worn “loaded” telts. Also 
available with motor-on-shaft drive for belt speed 4500 f.p.m. 
Sands work Write for Bulletin No. 184-V. 


Oliver makes extensive line production 
Belt, Disk and Drum Sanders 


OLIVER MACHINERY COMPANY 
Since 1890 GRAND RAPIDS MICHIGAN 
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Air-Powered Strapping Machine 


strapping machine 
that automatically tensions strapping 
and then seals and cuts off 
announced Signode Steel Strapping 
Co., 2600 North Western Ave., Chi- 


cago 47. The machine provides uni- 
form, predetermined tension which 
designed for use with 34-inch 
strapping. 

Automatic Nailer 


Introduction the Trojan-5 model 
Auto-Nailer has been announced 
Auto Nailer Co., Atlanta, Ga. The 
machine, which cuts and drives nails 
equivalent length five-penny 
nail, all-welded steel construc- 
tion. features improved controls for 
flexibility changing from one type 
job another. 

The firm now offers four automatic 
nailing machines, with nail sizes rang- 
ing from inch 134 inches and 


15-21 gage. The nails are cut from 
reel knurled wire, with lengths ad- 
justable. The machines will cut blunt, 
needle-point, headed nails; will 
clinch, brad, start the nails for later 
hand driving. 

Special features include driver 
extend the countersink from flush 
9/64 inch, and 
mitting driving the nail curved for 
those who close-to-edge nailing. 


NEW PUBLICATIONS 


Wood Handbook. Superintendent 
Documents, Government Printing 
Office, Washington 25, Is- 
sued Forest Products Labora- 
tory, this enlarged and completely re- 
vised handbook recognized out- 
standing reference book properties 
and structural uses wood. Contains 
basic information new materials 
and processes, including sandwich con- 
struction, plywood and other cross- 
banded products, building fiberboards, 
and modified woods and paper base 
laminates. 528 pp. 

What You Should Know About 
Lumber. National Lumber Manufac- 
turers Assoc., 1319 18th St. W., 
Washington Lumber selling 
aid prepared especially for do-it-your- 
self enthusiasts, home 
dents, housewives, and others who buy 
influence the purchase lumber 
and wood products. Single copies: 
$.10; bulk: $.07 each. 

Recent Publications. Organization 
for European Economic Co-operation, 
2000 St. W., Washington 

Lumber-Value Meter for Central 
Hardwood Sawlogs. Station Note 89. 
Central States Forest Experiment Sta- 
tion, Columbus, Ohio. 


Findings and Recommendations 
the Michigan Natural Resources 
Conferences. Sponsored Michigan 
College Mining and Technology, 
Michigan State U., and Michi- 
gan. Published Michigan State U., 
East Lansing, Mich. 


Cost Accounting Manual for Fur- 
niture Manufacturers. Southern Fur- 
niture Manufacturers High 
Point, Guide current methods 
and practices furniture cost account- 
ing, the principles which may 
followed 
fit individual needs. 


The following publications are 
available without charge from the 
Forest Products Laboratory, 
Madison, Wis. 

Storage and Handling Lumber 
(at Wholesale and Retail Yards and 
Consumer Plants). Peck. Report 
1919. Covers outdoor 
storage, piling methods, manual and 
mechanical handling. 

The Manufacture Veneer. Re- 
port 285. General, non-technical de- 
scription the processes involved 
making veneer. Rotary cutting, slicing, 
sawing, and drying veneer are dis- 
cussed briefly. 


Cylinders Sandwich Construction 
under Uniform External Lateral 
Pressure: Facings Moderate and 
Unequal Thicknesses. Raville. 
Report 1844-A. 


Stresses Induced Sandwich 
Panel Load Applied Insert. 
Kuenzi. Report 1845. 


Simplified Method Selecting 
and Designing Package Cushioning 
Jones. Report 2031. 


Purified Hardwood Pulps for 
Chemical Conversion. II. Sweetgum 
Prehydrolysis-Sulphate Pulps. 
Simmonds, Kingsbury, and 
Martin. Reprint from TAPPI. 


Effect Speed Test Bend- 
board. Wayne Lewis. Reprint 
from TAPPI. 


EMPLOYMENT SERVICE 


Positions Offered 


No. 208—Chicago firm has open- 
ing for recent college graduate trained 
Position entails formulation, develop- 
ment, and technical service work 
furniture finishes. 

No. 209—Recent college graduate 
forestry, wood utilization wood 
technology wanted for training 
management position wood preserv- 
ing industry. Salary $300 start. 

No. company 
seeks recent graduates for sales train- 
ing positions Southeast. Training 
program and excellent starting salary. 

No. Eastern 
hardwood distribution yard seeks re- 
cent graduate experienced lumber 
salesman for sales territory New 
Jersey and surrounding areas. 

No. 213—Large wood preserva- 
tion company, plants throughout 
seeks young chemists chemical engi- 
neers. 

No. 214—Lumber mills, head- 
quarters Los Angeles, seek experi- 
enced supervisory and 
sonnel. Consider applicants age 
40-50 bracket. 

No. 215—Large, diversified West 
coast forest products company, head- 
quarters San Francisco, seeks experi- 
enced market analyst. Should have 
engineering, wood technology for- 
estry background. Excellent starting 
salary. 

No. 217—Midwest furniture 
seeks high grade time-study engineer 
Should forest products technologist. 
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No. 218—Eastern furniture com- 
pany seeks experienced lumber grader 
who can also buy lumber. Will 
charge lumber shed and will deter- 
mine kind and grade lumber 
with each production order. 


No. 219—Chemist wanted with 
experience the chemistry wood 
and wood finishes. Salary open. Loca- 
tion, Pacific Northwest. 


Employment Wanted 


utilization plus years technical 
production and sales experience 
hardwood plywood, 
nates, and millwork. Age 33. Will 
locate anywhere. 


HELP WANTED 


Organic Chemist with Knowledge 
WOOD CELLULOSE 
Position open research the 
chemical modification and processing 
wood. suburban Pitts- 
burgh, Penn. Central Research Labora- 
tories company which leader 
the field wood treatment. Salary 
commensurate with education and ex- 
perience. Send complete resume 
education, experience, references and 

salary desired. 

Reply Employment Service—213 
Forest Products Research Society 
P.O. Box 2010, University Station 
Madison Wisconsin 
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No. 300—Chemical engineer, age 
38, and years experience research 
and developing particle boards seeks 
west coast position. Requires $9,000 
minimum. 

No. 321—Production marketing 
position Penn State gradu- 
ate student. Holds B.S. forestry, 
will receive M.F. January, 1956. 
Will locate anywhere but prefers East. 


No. 323—Man with B.S. For- 
estry, age 54, desires supervisory 
technical work lumber yard 
woodworking establishment. Broad 
knowledge grading, both hard and 
softwoods; experience pre-fab hous- 
ing. Can handle men, has limited sell- 
ing experience. Desires Midwest. 

No. 325—December 1955 graduate 
position selling, buying utiliza- 
tion industry offering training pro- 
gram. Will receive B.S. Degree for- 
est utilization. Prefers Midwest 
West. Single, age 22. 

No. 332—Young man, B.F. for- 
est products, B.S. commerce, seeks 
position Western lumber ply- 
wood industry. Experienced research 
and retail lumber. Age 26. 

No. 333—Manager, commerce and 
legal degrees, age 41, years experi- 
ence fine hardwoods 
industry mill manager and assistant 


HOT PLATE PRESSES 
are Truly Custom Built 


Perfect plywood requires exacting 
control pressure and temperature 
and rigid frame section. These 
are basic WILLIAMS-WHITE Hot 
Plate Presses. 


See our representative nearest you 
write direct for full informa- 
tion. obligation your part, 
course. 


ALLIED NORTHWEST MACHINE TOOL CORP. 


WILLIAMS—WHITE CO., Chicago Office 
Maynard, Manager 
West Jackson Boulevard 


sales manager, seeks Midwest position 
specific locale. Details upon request. 

No. 334—Saw filer from Africian 
Gold Coast trained United King- 
dom desires additional temporary in- 
dustrial trainee experience 


Knowledge grading, preservation, 


and classification timber. 


No. 335— man, age 32, 
single, seeks position furniture man- 
ufacturing. Graduate Vanderbilt Uni- 
versity. For three years, head own 
firm wrought iron gift field. 


FOREST PRODUCTS RESEARCH 


Group leader for Forest Products 
section new research center. Ph.D. 
equivalent wood technology 
paper and pulp practice necessary. 
Strong background chemistry and 
understanding polymeric materials 
desirable. Excellent growth potential 
with new old and 
reliable company. Group being 
newly formed and will concern itself 
with basic approaches the overall 
field forest products. Reply con- 
fidence enclosing complete resume 


The Borden Company, 
Chemical Division, 

Philadelphia Research Laboratory, 
P.O. Box 9524, 

Philadelphia 24, Pa. 


Representatives: 


Portland, Oregon 
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MOLINE, ILLINOIS 


AGAIN, TECHNICAL CHOOSES 


STANDARD! 


The Technical Furniture Company has 
purchased second Standard Prefabricated 
Dry Kiln for its new plant Statesville, 
N.C. Like the first (shown below), 
provides high performance and complete 
control temperature and humidity con- 
ditions. Circulation air effected 
Standard’s well-known direct-driven, 
internal-fan system used successfully for 
years thousands installations! 


Technical’s two Standard Prefabricated Dry Kilns have doors at 
both ends. Each kiln will hold approximately 20,000 bd. ft. of 
lumber. All kiln controls are located at the side, at ground level. 


Performance 


For additional information, write for your 
FREE Prefab Dry Kiln booklet 


BRANCH OFFICE: REDMAN ENGINEERING SERVICE HIGH POINT, 


INDEX ADVERTISERS 


Page 
Manufacturing Co. 24-A 
Williams Patent Crusher Pulverizer 76-A 


Wood Treating Chemicals 72-A 


How choose and use materials 


Handbook 


Engineering 
Materials 


Edited Douglas Miner, Car- 
negie Institute Technology, and 
John Seastone, Olin Mathieson 
Chemical Corp. 


Unlike the conventional handbook, the coverage 

this comprehensive volume not limited any 

single field. provides single source authentic, 

reliable information the materials manufactur- 
ing and construction branches engineering. 


particular value the specialist working 
area where several fields overlap—and ideal for 
the engineer student facing materials problems 
involving areas knowledge outside his own field. 


1955. 1382 pages. Illustrated. 
FPRS Members, $15.75. 


$17.50. 


Order your copy now from 


FOREST PRODUCTS JOURNAL 
Box 2010 Madison Wis. 
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MATTISON 
276 
MOULDER 


REDUCED COST FITTING 
AND SANDING OPERATION 


SUBSTANTIALLY IMPROVED 
QUALITY MOULDING WORK 
FOR 
IMPERIAL FURNITURE COMPANY 


FINDS MATTISON 276... 


IMPERIAL FURNITURE COMPANY 


GRAND RAPIDS-2-MICHIGAN 


March 18, 1953 


Mattison Machine Works 
Rockford, 


Gentlemen: 


Early this year, installed one your 276 
High Speed Electric thought you 
like know how are getting along with this 


Here Imperial, manufacture complete line 
high grade tables, and the moulder work must nearly 
perfect possibie reduce our sanding and fitt 
operetions, With the addition this Mattison 276, 
the quality our moulded work has improved 
while our costs have gone 


Our operators find this 276 very easy 

set up, due the accessibility all the 
and controls. Vertical and cross adjustments the 
heads are made positively and quickly, and the hand locking 
wrenches which are attached the machine simplify setting 
the guides. Another feature that 
which doubt due the rigid construction, precision 
manufacture, and advenced engineering design. The 
bearings eliminate vibration heavy cuts, and believe 


that any high speed moulder spindle should: have 


are confident that this machine will continue 
perform efficiently for great many years. 


Stays put 


Yours very truly, 


FURN. 
Christy 
Plant Manager 


COMPANY 


Vertical and cross 
ment are 
made quickly and positively 


Outboard bearings elimi- 
nate vibration heavy cuts 


Imperial Furniture Company’s reputation 
for building high quality line tables 
good measure due precise fabrication meth- 
ods which insures consistently accurate re- 
sults and proper fitting all parts. Mr. 
Christy, Plant Manager Imperial, has been 
around the woodworking industry for good 
many years and knows what wants and has 
have the way production and accurate 
results. The above letter telling his experience 
with the Mattison 276 Moulder example 
what this machine doing for good many 
others. For complete information the Matti- 
son 276 High Speed Electric Moulder, ask 
send you our latest free circular. 


MATTISON MAC 


Attached wrenches simplify 
setting guides 


ROCKFORD 


WORKS 


, 


Rated Tops With Today’s Top Companies... 


AMERICAN VENEER PRESS 


Equipped with American Instruments, 


pumps and motors. 
Available openings. 


American enjoys close association with fine quality 
plywood production throughout the world. impressive 
list installations leading plywood producing plants 
available request. 


Reasons for Fjellman American’s predominance the in- 
dustry lie the steel construction its presses 
eliminating dead weight castings, light floor loading, easy 
installation, accuracy and long lasting dependability. Fjellman 
quick closing automatic presses give you the guar- 
anteed constant pressure and uniform heat necessary pro- 
duce the finest plywood the world. 


Full information with all engineering and installation de- 
tails, costs and delivery furnished without obligation. 


CAN 


For complete information, contact your nearest Fjellman dealer, 


AMERICAN, INC. 


105 Republic Ave. Joliet, 


3 Fi 


FJELLMAN 


~ 


